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Purpose: This study aimed to investigate the efficacy of video self-modelling (VSM) 
intervention on the social communication skills of children with Autism Spectrum Disorder 
(ASD) in the home environment. The study further aimed to find out whether off-target 
responses decreased as target skills increased, and lastly, if acquisition of new social 
communication skills were maintained and generalised after withdrawal of treatment. Social 
validity and parental perception of generalisation of skills learned from VSM were likewise 
investigated. 
Method: The study utilised a single subject, multiple baseline design, replicated across three 
participants with ASD, between ages 5 and 7 years. The Social Communication Questionnaire 
(SCQ) was conducted to confirm participant limitations in social communication, and identify 
target social communication skills for their VSM intervention. Baseline measures were 
obtained, and videos of each child engaging in appropriate aspects of their target skill with a 
family member, were created. Participants subsequently viewed their videos multiple times 
over five days, followed by a practice activity similar to their video each day. Short term 
maintenance was evaluated after intervention was withdrawn, followed by generalisation 
measures, and then six weeks after, long term maintenance evaluations. At the conclusion of 
the study, parents of each participant completed a follow-up questionnaire that assessed 
generalisation and social validity of the intervention process. 
Conclusion: These findings support the efficacy of VSM on the improvement of social 
communication skills of children with ASD in the home setting. All participants demonstrated 
accelerated acquisition of target social communication skills, that were maintained over time 
and generalised across materials, people, settings and situations. Off-target responses likewise 
decreased as target responses increased. Finally, parents indicated that VSM intervention was 




Improving the social communication skills of children with autism through video self-
modelling: An early efficacy study using single subject design 
Introduction  
Autism Spectrum Disorder 
 Autism Spectrum Disorder (ASD) is a neurodevelopmental condition distinguished by 
difficulties with social communication and adaptive skills. The hallmark features of ASD 
include deficits in the quality of communicative interactions, such as difficulties with 
initiating, responding and maintaining conversations, misinterpreting information and 
impairment in nonverbal communication (e.g. use of eye contact, gestures and facial 
expressions), impairments in sharing pleasure or joint attention, limitations with perspective-
taking or making inferences, and difficulties with developing and maintaining age-appropriate 
social relationships (e.g. difficulty understanding social norms, initiating and maintaining 
friendships; Klin, 2006; Bellini, Peters, Benner & Hopf, 2007; Troyb, Knoch & Barton 2011; 
American Psychiatric Association [APA], 2013). Deficits in adaptive behaviours are often 
displayed as stereotyped or repetitive motor activities, such as ritualistic patterns or 
stimulatory behaviours (e.g. rocking, spinning, hand flapping), echolalia, memorised phrases 
or sentences, over indulgence in specific areas of interest, including preference for sameness 
that leads to difficulties coping with change, and an atypical reaction to sensory information 
(Klin, 2006; Troyb et al., 2011; Delano, 2007; APA, 2013).  
 The heterogeneity of ASD is highlighted as its characteristics manifest across a broad 
range of intellectual and language functions, and across diverse communicative, social and 
behavioural disabilities (Jones & Klin, 2009; South, Larson, White, Dana & Crowley, 2011). 
Behaviours associated with ASD exist in varying levels of severity often unique to each 
individual, from those with serious cognitive and language impairments, to those with more 
functional or higher cognitive and language skills (Sansosti & Powell-Smith, 2008). 
Regardless of cognitive abilities, individuals with ASD are inclined to exhibit inappropriate, 
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off-task or problem behaviours such as aggression, hyperactivity and anxiety, usually related 
to difficulties expressing their wants, needs or preferences, and understanding or responding 
to typically occurring or spontaneous interactions (Hagopian & Graham, 2009; Sukhodolsky 
et al., 2007). Additionally, Lecavalier, Leone & Wiltz (2006) demonstrate that severity of 
problem behaviours in ASD correlate with parental and caregiver stress, which subsequently 
impacts on voluntary access for essential support and intervention services (Karp et al., 2018). 
 According to the Diagnostic Statistical Manual of Mental Disorders, 5th Edition 
(DSM-5), diagnostic criteria for ASD must include symptoms that are observed from early 
childhood (APA, 2013). Similarly, the main criteria for Childhood Autism in the International 
Statistical Classification of Diseases and Related Health Problems, 10th Revision (ICD-10) 
emphasises the manifestation of impairment before the age of three years, in at least one of 
three areas; language, social attachments or reciprocal social interaction, and functional or 
symbolic play. According to the ICD-10, the child must also present at least six symptoms 
from a range of areas under three categories; impairments in social interaction, deficits in 
communication, and restricted, repetitive and stereotyped patterns of behaviour, interests and 
activities. Furthermore, these symptoms must be distinct from other types of pervasive 
developmental disorders (World Health Organization [WHO], 1994). Both diagnostic systems 
advocate for early recognition, identification and intervention, such that diagnostic procedures 
for ASD can now be reliably administered to children as young as 14 months old (Pierce et 
al., 2019). While believed to be a lifelong disability, Fein et al. (2013) substantiated that early 
intervention results to optimal outcomes in ASD, significantly improving the likelihood of a 
better quality of life for individuals and their families (Elder, Kreider, Brasher, & Ansell, 
2017; Fein et al., 2013).  
 Previously considered as a rare condition, the incidence of ASD has seen an increase 
in recent years (Simms & Jin, 2015). According to a surveillance data gathered by the Centers 
for Disease Control and Prevention’s (CDC) Autism and Developmental Disabilities 
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Monitoring (ADDM) Network, the incidence rose to an estimated one in 59 individuals 
diagnosed with ASD in the United States in 2014 (Baio et al., 2018) from an estimate of one 
in 68 individuals with ASD reported by the same government agency in 2010 (Christensen et 
al., 2014). In New Zealand, it is estimated that roughly 80,000 individuals are affected by the 
condition (Autism New Zealand Inc., 2019). Incidence ratios for ASD are reported to be one 
in 37 boys and one in 151 girls, suggesting that there are approximately four times more 
males than females diagnosed with ASD (Baio et al., 2018). The study by Baio et al. (2018) 
also noted that ASD can occur across gender, race or ethnicity, culture, and educational or 
socioeconomic background.  
 Psychometric assessments in people with ASD, including high functioning 
individuals, reveal specific strengths in the areas of rote learning, memory and visuo-spatial 
processing, particularly when tasks are associational and sequential, rather than contextual 
(Klin, Saulnier, Tsatsanis & Volkmar, 2005; Kushner, Bennetto, & Yost, 2007; Roser, Aslin, 
McKenzie, Zahra & Fiser, 2015; O’Riordan, Plaisted, Driver & Baron-Cohen, 2001; Lodhia, 
Suk, Lim, Hamm & Kirk, 2017). However, deficits are seen in abstract thinking, verbal 
concept formation, integration skills, verbal reasoning and social cognition (Klin, Saulnier, 
Tsatsanis & Volkmar, 2005), as well as difficulties with understanding and interpreting 
auditory information (O’Connor, 2011; Spears & Turner, 2011). This disinclination to 
integrate information globally (Kolderwyn, Jiang, Weigelt, & Kanwisher, 2013) and 
preference for rote and parts-to-whole visual associative processing, indicate the fragmented 
learning style associated with ASD, making it difficult for them to connect meaningful pieces 
of an activity, information, communicative experience or situation as coherent parts of a 
whole (i.e. weak central coherence; Frith, 2003; Klin, 2006).  
 In an early experimental study by Happe (1996), children with autism showed 
increased attention to visual detail, when they performed better than typical children and 
children with learning disabilities, on visual perception tasks involving common visual 
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illusions. Extending on previous observations that visual learning is enhanced in ASD, a study 
with adults by Roser et al. (2015) also infers similar results gained, from the participants’ bias 
for sustained attention to specific details within a complex array of visual elements on a 
bigger picture. Additionally, a study by Booth and Happe (2010) showed that most children 
with ASD gave more local than global responses in a sentence completion task (e.g. “You can 
go hunting with a knife and …” “fork” as opposed to “catch a bear”) demonstrating 
preference for detail rather than holistic processing of information. In an attempt to determine 
the process that cause this tendency for weak processing of general information, Plaisted, 
Saksida, Alcantara, and Weisblatt’s (2003) double experiment, not only maintained the 
enhanced local processing skills in children with ASD, but also discovered an inefficient 
auditory filter in child participants, a characteristic more common in the hearing-impaired 
population. This may account for difficulty with speech perception in the presence of 
background noise (Alcantara, Weisblatt, Moore & Bolton, 2004) and sensitivity to certain 
acoustic frequencies in individuals with ASD, further resulting to a reduced ability to 
integrate verbal information (Alcantara et al., 2004; Plaisted et al., 2003). Building on these 
previous observations, empirical data on individuals with ASD further reveal atypical 
perception of sound features such as pitch, loudness, rate and prosody, displaying more 
prominent difficulties in auditory processing for speech than non-speech sounds (O’Connor, 
2011; Kashino & Lin, 2016). Additionally, Ceponiene et al. (2003) discovered that children 
with ASD are able to perceive speech sounds, but found difficulty in orienting and attending 
to them. Aside from orientation and attentional deficits, children with ASD are also found to 
have difficulty shifting and re-engaging focus (Zwaigenbaum, et al., 2005; Antezana, Mosner, 
Troiani & Yerys, 2016), skills deemed essential for joint attention and social communication 
(Patten & Watson, 2011). Thus, the aurally relayed, transient nature of verbal information 
renders its processing and interpretation difficult and confusing for individuals with ASD 
(Hodgdon, 1995), yielding it an inefficient learning modality.  
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 Hodgdon (2012) emphasises that the non-transient or permanent nature of visual 
material allows information to be available long enough for the learner to process it, or 
refocus back to it after disengagement, and establish it in memory. Visual material is thus 
usually remembered better (65%) than spoken information (10%), as it allows the learner to 
review cues repeatedly, facilitating understanding and decreasing reliance on adult prompts, 
and thus increasing independence (Hodgdon, 1995). Visual material also provides structure 
and predictability, and accommodates the preferred learning style of individuals with ASD 
(e.g. watching videos), enhancing their participation, comprehension and, ultimately, social 
communication (Hodgdon, 2000). A number of intervention strategies in support of children 
and adults with ASD are established behind the enhanced visual processing skills observed in 
most individuals with the condition (Quill, 2000; Corbett & Abdullah, 2005; Hodgdon, 2012). 
When Johnston, Nelson, Evans and Palazolo (2009) utilised visual supports to teach social 
initiation skills to three preschool-aged children with ASD, all the children participants were 
noted to initiate interaction and request to join in play activities. Likewise, off-task behaviours 
decreased, verbal language increased, and effects were maintained and generalised. The 
authors concluded that the intervention was effective in a naturalistic environment.  
 Individuals with ASD are noted to attend to special interests for prolonged periods of 
time (Corbett & Abdullah, 2005). Research show that special interests in ASD are more 
intense but does not necessarily mean less varied (Anthony et al., 2013; Cho et al., 2017). 
Particularly, Cho et al. (2017) recognised that adolescents with ASD were similarly interested 
in videos as typical adolescents. Winter-Messiers (2007) found strong positive correlation 
between special interest areas of children and adolescents with ASD to improvements in 
social, communication, emotional, sensory, and fine motor skills. Koegel, Kim, Koegel and 
Schwartzman (2013) also noted high levels of social engagement, initiation with peers, and 
skill generalisation, from adolescents with ASD, when their preferred interests were 
incorporated into ongoing activities. Thus, in teaching social communication skills to 
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individuals with ASD, the search for instructional strategies favouring the enhanced capacity 
for visual learning, that incorporates special interest areas, with decreased demands on 
domains of difficulty in learning acquisition, remains a highly relevant scope of research 
(Bauminger, 2002; Quill, 1997; Keenan, Thurston & Urbanska, 2017). 
Components of Social Communication 
 Social communication occurs long before infants utter their first words. Contrary to 
the belief that social cognitive abilities develop much later, data reveals that awareness of the 
mental states of others (Apperly, 2011) and contextual word-object associations (Bergelson & 
Swingley, 2012) are present in infancy, emphasising that children learn social communication 
skills from birth, and continue to use them across the lifespan. Social communication, the 
understanding and use of verbal and nonverbal language in social situations, is motivated by 
conventional norms unique to each individual, family, community and culture (Curenton & 
Justice, 2004; Inglebret, Jones, & Pavel, 2008). Understanding the typical processes involved 
in social communication provides an understanding of its deficits and a basis for intervention 
development. Research suggest that effective social communication encompasses the 
successful integration of social interaction, social cognition, pragmatics and language 
processing (Adams, 2005; Niznikiewicz, 2013).  
 Social Interaction. Social interaction is described as the process of mutual influence 
effected by individuals over one another during social encounters (Little, 2016). It involves 
the effects of communication styles; language, culture and gender influences; language use or 
code switching (e.g. a multilingual speaker switching languages to accommodate the listener’s 
language code); rules for linguistic etiquette; social reasoning; peer-related social 
competence; social activities such as participation in cooperative play or joining peer groups; 
conflict resolution; and patterns of social power or deference (e.g. social or gender status). 
Given that social interaction establishes the framework for communication and language 
competence (Tomasello, Carpenter, Call, Behne, & Moll, 2005), it thus serves as the 
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foundation for the development of intellectual, emotional, behavioural, higher sensory 
processes and cognitive functions (Frith, 2012). The intricate connection between social 
interaction and language in social communication requires a higher level of social cognition 
(Liszkowski, 2011).   
 Social Cognition. Social cognition refers to the mental processes responsible for 
perceiving, implementing and interpreting linguistic, auditory, visual and physical cues that 
provide emotional and interpersonal information, enabling the understanding or inferential 
decoding (of a speaker’s intention after a message has been conveyed), planning actions and 
making decisions (relevant to existing social and moral norms, including consideration for 
other’s welfare), and responding accordingly (Frith & Frith, 2007; Liszkowski, 2011; Suchy 
& Holdnack, 2013). The significance of social cognition in social competence is highlighted 
as a key factor that influences outcomes in education, employment (Jones, Greenberg & 
Crowley, 2015; Denham, Kalb, Warren-Khot, Rhoades & Bassett, 2013), mental (Carter et 
al., 2010; Ciarrochi, Scott, Deane & Heaven, 2003; Jones et al., 2015) and physical health 
(Uchino, 2006; Callaghan & Morrissey, 1993), and general well-being (Cacioppo, Capitano, 
Cacioppo, 2014). Upon social interaction, a series of processes are set in motion and the brain 
functions as a social information processing system (Dolan, 2002). Arioli, Crespi and Canessa 
(2018) pose that these distinct processes associated with social cognition can be categorised 
into three main domains: social perception, social understanding, and social decision-making.  
 Social perception refers to the early stages of social information processing related to 
detecting and analysing gaze direction, facial expressions, body movements, vocal tone and 
other forms of biological signals, to form accurate opinions about the intentions and 
dispositions of others (Allison, Puce & McCarthy, 2000). Mehu and Scherer (2012) present 
that emotion is an essential function of social signals, and that the receiver interprets these 
signals to be able to respond accordingly. The varied functions of social signals are expressed 
in different contexts, such as survival for an individual, communication in dyads, social 
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coordination in groups, and ultimately, culture in societies (Dolan, 2002). Vogeley (2017) 
confers that social signals or social cues (e.g. faces, eye gaze, emotional expression and body 
language) enable the differentiation between an object (with characteristics that are 
predictable and can be explained according to physical rules of nature) and a person (who is a 
living, thinking being with their own set of experiences, intentions, reasons and motivations, 
and whose behaviours are not always predictable). This initial role of social signals in social 
encounters leads to the occurrence of communication, which is pertinent for interactive 
exchange of information between at least two cognitive beings (i.e. persons), and not between 
objects or things (Vogeley, 2017). According to Frith and Frith (2007), a social encounter 
facilitates an exchange of signals that are either reflexive or deliberate. Reflexive signals are 
unconsciously generated by the sender and intuitively processed by the receiver, such that 
both are unaware of the social exchange. Most signals are reflexive or automatic in nature, 
basic, and nonverbal, and are critical for social learning especially during the first 12 months 
of life. Conversely, Frith and Frith adds, deliberate or conscious signals involve higher level 
social information processing, social awareness, and social understanding. Deliberate 
signalling requires the awareness of producing the signal and of its perceived effects on 
others, and respectively requires the receiver to be able to take the other person’s perspective, 
for congruent reception of these signals. Deliberate signalling infers that both sender and 
receiver are aware of the exchange in social cues, and such signals may not always imply the 
genuine emotions for which they assume (e.g. a smile to signal embarrassment). High level 
social signals generally emerge in children from about 18 months old, and Frith and Frith 
propose, this coincides with the development of consciousness. Social perception is said to 
primarily involve the reflexive and intuitive, rather than deliberate, processes of social 
interaction (Frith & Frith, 2008), such as when infants refer to their mothers’ facial 
expressions before deciding whether or not to draw near an object, during social referencing 
(Frith, 2008), or the natural physical and emotional contact between mother and child that 
10 
 
establishes engagement, imitation and empathy (Korkmaz, 2011). Empirical data expand that 
social learning, or learning by observing the experiences and behaviours of others so that one 
need not go through the same experiences, initially entails social attention, which is naturally 
directed to facial features (Frith & Frith, 2007; Kato & Konishi, 2013). Several investigations 
support this natural human predisposition for facial perception (McKone, Kanwasher & 
Duchaine, 2007; Adams, Albohn & Kveraga, 2017), and research likewise point to a holistic, 
rather than part-based, encoding of facial features (Maurer, Le Grand & Mondloch, 2002; 
Yovel & Kanwisher, 2004). The human face not only determines one’s identity from its 
permanent features, such as age, gender, ethnicity, familiarity, attractiveness, and 
trustworthiness, but also provides predictive information from its non-constant features, such 
as one’s emotional state and likely intent, through facial expressions and direction of eye gaze 
(Allison et al., 2000; McKone, Kanwasher & Duchaine, 2007; Adams, Albohn & Kveraga, 
2017), which are typically used to regulate appropriate social responses (Adams et al., 2017). 
Evidence suggest that facial processing enables the universal identification of basic emotions, 
such as joy, sadness fear, disgust, surprise, anger (Ekman et al.,1987; Matsumoto, Keltner, 
Shiota, Frank & O’Sullivan, 2008), and more recently shame and embarrassment (Cordaro, et 
al., 2018). Together with body language processing (Dael, Mortillaro & Scherer, 2012), facial 
expressions allow for better emotional communication, motivating appropriate action or 
behaviour, such as upon recognising impending danger from a distance (Vuilleumier & 
Pourtois, 2007; Martinez, Falvello, Aviezer & Todorov, 2015). The eyes, in particular, attract 
the most attention than body postures or head movements (Adams & Nelson 2016). Gaze 
perception is significant in social learning as it provides a means for assessing an individual’s 
interest in their environment, their emotional expression and likely intentions, making visual 
perception fundamental for later higher-level cognitive processing (Baron-Cohen, Joliffe, 
Mortimore & Robertson, 2006; Emery, 2000). Direction of eye gaze reveals an individual’s 
attentional orientation (Emery, 2000; Fletcher-Watson, Leekam, Benson, Frank & Findlay, 
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2008), which, together with pointing, in triadic interactions, allow for sharing representations 
or perceptions of the world with another, and create space for communication through joint 
attention (Frith & Frith, 2007; Emery, 2000). Mutual gaze, or eye contact, directs dyadic 
interactions (Vogeley, 2017) and activates the mirroring (Rizzolatti & Sinigaglia, 2010) of 
facial expressions, allowing one to be able to experience the same emotions (Gallese, Keysers 
& Rizzolatti, 2004), such as for pain (Botvinick et al., 2005; Singer et al., 2004), fear 
(Adolphs, 2002) and disgust (Wicker et al., 2003). This mutual emotional experience enables 
the understanding, interpretation, and prediction of implied meaning of the actions and 
emotions of others, providing an occasion for empathy (Rizzolatti & Sinigaglia, 2010). Apart 
from gaze, facial expressions (Kaiser & Wehrle, 2001), hand motions, head movements, and 
body postures (Dael et al., 2012), evidence supports that voice (Scherer, 1995; Goudbeek & 
Scherer, 2010) and nonspeech vocalisations (e.g. laugh or scream), as well as vocal tone, 
prosody and intensity, are likewise found to be reliable for perceiving basic emotions 
(Schirmer & Adolphs, 2017). For more accurate and holistic emotion processing, these 
different sensory, motor and perceptual information are integrated (Mortillaro, Mehu and 
Scherer, 2013; Martinez et al, 2015) and registered into memory, where information can 
either stay or disappear completely (Dharani, 2015). It is said that the most emotionally 
relevant information usually captures attention and stays in memory (Brosch, Scherer, 
Grandjean & Sander, 2013). In social perception, behavioural intentions and meanings are 
perceived from the motor and expressive movements of another, without the need to assign 
mental states or intentionality (Gallagher & Hutto, 2008). This process encodes implicit or 
intuitive, lower level social information to facilitate explicit or conscious, higher-level social 
cognitive processing or social understanding (Mitchell, 2006; Meinhardt-Injac, Daum, 
Meinhardt & Periske, 2018; Mitchell & Phillips, 2015). 
 Social understanding, or theory of mind (ToM), is the attribution of mental states (i.e. 
mentalising or mindreading), such as beliefs, desires, intentions, emotions and motivations, to 
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oneself and others, supporting one’s understanding of why people behave in certain ways, and 
guiding one’s assumptions on how people will behave in the future (Kloo, Perner & Gritzer, 
2010). It involves the conscious processing of social information. While basic social 
information processing provides input to these higher-level conscious processes, recent 
studies also point to a bidirectional neural mechanism interaction between the ToM system 
(i.e. higher-level cognitive processing) and the lower-level social perceptual processing 
system (Teufel, Fletcher & Davis, 2010). For instance, when an infant looks, smiles, and 
smiles back at the mother, demonstrating sensory perceptual and emotional processing, and 
consequently establishing an appropriate empathic response (Baron-Cohen & Cross, 1992). 
ToM develops from children’s sense of self or self-awareness (i.e. the conscious realisation 
that one is different from other people and might have different likes, dislikes, beliefs and 
motivations) and the ability to pretend (e.g. during symbolic play), both of which involve a 
sense of self-reflection and representation of reality (Westby & Robinson, 2014). Human 
behaviour is inherently unpredictable, and for successful interactions, an attempt to 
understand the behaviours of others through their mental states by which we have no access 
to, necessitates the mentalising or mindreading process (Heyes & Frith, 2014; Gallagher & 
Hutto, 2008). Mentalising or ToM involves the complex interaction of a number of processes 
and different aspects of social understanding (Westby, 2014; Molenberghs et al, 2016). 
Recent neuroimaging and experimental studies demonstrate a multidimensional construct for 
ToM (Frith & Frith, 2003; Northoff et al., 2006; Abu-Akel & Shamay-Tsoory, 2011; Shamay-
Tsoory, 2011; Molenberghs, Johnson, Henry & Mattingley, 2016) that delineates along 
cognitive, affective, intrapersonal and interpersonal components. Cognitive ToM involves the 
ability to make inferences about thoughts, knowledge, beliefs, motivations and intentions, 
while affective ToM involves thinking about and experiencing emotions (Dvash & Shamay-
Tsoory, 2014; Molenberghs et al., 2010), and both can either refer to oneself (intrapersonal) 
or to others (interpersonal) (Lucariello, Durand, & Yarnell, 2007; Northoff et al., 2006; Tine 
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& Lucariello, 2012). ToM, as an abstract-cognitive skill that involves understanding other 
people’s perspectives, is likewise differentiated from empathy, a rapid-emotional skill which 
involves the intuitive ability to share and understand the emotional states of others (Blair, 
2008; Singer & Lamm, 2009). ToM and empathy are said to develop distinctly, although 
investigations show mechanisms for these processes overlap (Völlm et al., 2006; Bzdok et al., 
2012).  Accordingly, Shamay-Tsoory et al.’s (2010) model of empathy presents that affective 
ToM is an integration of cognitive ToM, and both the cognitive and affective aspects of 
empathy. In typical children, ToM develops in a predictable and sequential pattern (Frith & 
Frith, 2003; Call & Tomasello, 2008), forming its foundations from birth, when infants attend 
to their mothers’ interactions and attempt to copy facial and oral movements (Westby & 
Robinson, 2014). These early imitation skills, often ascribed to mirror neuron functions (i.e. 
neurons that activate upon performance of an action or upon seeing another perform an 
action; Keysers & Fadiga, 2008; Keysers & Gazzola, 2014), are likewise considered to 
underpin the development of affective ToM (Gallagher & Hutto, 2008). In a study that 
measured differences in cognitive, affective and spontaneous ToM, Altschuler et al. (2018) 
recognised that difficulties with emotional reasoning (i.e. affective ToM) uniquely correlated 
to severity of social impairment in school-aged children with ASD. Additionally, Tine and 
Lucariello (2012) recognised that while both typically developing children and children with 
high-functioning ASD and Asperger syndrome demonstrated stronger intrapersonal than 
interpersonal (i.e. social) ToM in tasks, children with ASD and Asperger syndrome showed 
more severe social ToM impairment. There are two distinct mechanisms proposed to facilitate 
ToM, the implicit (i.e. action is anticipated in social context without deliberate reflection on 
others’ mental states) and explicit (i.e. a cognitively demanding, conscious judgment of 
others’ mental states) forms of ToM (Heyes & Frith, 2014; Matyjek, 2017). Implicit processes 
are said to be present in infants who attribute false beliefs to others from nonverbal behaviour 
(Scott & Baillargeon, 2017), while explicit mindreading, said to develop slowly in childhood, 
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is acquired from verbal learning through sociocultural transmission (Westby, 2014). Lastly, 
false belief attribution is commonly distinguished between first-order ToM, one’s 
representation of another person’s thoughts and emotions based on real events (Baron-Cohen, 
2001) which is said to develop between the ages of four and five, and second order ToM, 
one’s representation of another person’s thoughts and emotions about somebody else’s mental 
states, which typically develops by six years of age (Westby & Robinson, 2014). A review of 
investigations done on children’s understanding of second-order mental states revealed that 
both language and executive functions (EF) have positive correlations with performance on 
second-order ToM (Miller, 2009). Early language development likewise predicts later ToM 
ability (Farrar & Maag, 2002), impacting on pragmatic language, perspective-taking, 
symbolic play, use of deception, event schemes, reading comprehension and written and 
verbal narratives. Executive functions (EF) refer to the conscious cognitive processes that 
facilitate goal-directed action, problem solving and self-monitoring. The core component 
processes for EF include working memory or being able to hold and manipulate information in 
mind, inhibition or the suppression of irrelevant information, and cognitive flexibility or being 
able to shift thoughts flexibly to new or different ideas (Garon, Bryson & Smith, 2008). 
Investigations support the significance of several EF skills for ToM (Korkmaz, 2011; Austin, 
Groppe & Elsner, 2014; Lecce, Bianco, Devine & Hughes, 2017; Pellicano, 2007), and while 
EF skills are said to develop independently from ToM especially in adulthood (Qureshi, 
Apperly & Samson, 2010), some functions develop together (Carlson et al., 2004). A 
longitudinal study recognised that early EF development was predictive of later ToM abilities, 
while early ToM was not typically predictive of EF skills (Carlson, Mandel & Williams, 
2004). ToM is said to be dependent on memory functions, particularly autobiographical 
memory (i.e. individual memories of personal information and episodes of personal events), 
and some working memory, such as considering different thought perspectives before 
eventually framing ideas about others’ mental states in social interactions (Korkmaz, 2011). 
15 
 
With the recent ToM framework, researchers have been able to distinctly describe specific 
ToM profiles in a range of psychiatric and behavioural conditions, including autism (Baron-
Cohen, 2011), and together with similar studies, these results serve as basis for further 
development and implementation of future interventions (Westby & Robinson, 2014). 
 Social decision-making, a significant aspect of social interactions (Tomasello & 
Vaish, 2013), is the ability to process and select the best course of action from multiple 
options in social contexts, and is crucially influenced by one’s ability to understand the 
behaviours of others based on their emotions, beliefs, dispositions and intentions in different 
social environments (Rilling & Sanfey, 2011; Frith & Singer, 2008). Evidence suggests that a 
number of brain regions included in what is known as the “social brain” (Baron-Cohen et al., 
2000; Brothers, 1996; Schultz, Romanski, & Tsatsanis, 2000) are associated with moral 
judgment and social decision-making (Bar-On, Tranel, Denburg, & Bechara, 2003; Bechara, 
2004). The mirror neuron system supports understanding of other’s motor actions and action 
intentions, neural mechanisms for empathy support understanding and sharing emotions and 
sensations with others, and cognitive areas recruited in ToM support understanding of others’ 
beliefs, desires and dispositions (Frith & Singer, 2008). Thus, a fundamental aspect of 
successful social decision-making and intention-based moral judgment involves the 
interaction of specific cognitive and emotional processes (i.e. reason and emotion; Komeda et 
al., 2016). Moreover, brain processes responsible for reward and reinforcement, pain and 
punishment, delaying gratification and emotion regulation are likewise commonly engaged in 
social decision-making. These areas often relate to deficits associated with ASD (Khalil, 
Tindle, Boraud, Moustafa & Karim, 2018),  
 Pragmatics. Pragmatics refer to the effective and appropriate ways (verbal and 
nonverbal) language is used in social situations based on conventionally understood 
contextual rules (Adams, 2005), to accomplish social goals, such as participating in speech 
acts (i.e. functional communication, e.g. greeting, requesting, apologising, promising), turn 
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taking (Levinson, 2006), applying rules of discourse, topic management, production of 
cohesive and relevant messages, and adjusting communication style to context (Adams, 
2005). Pragmatic language, while considered as one of the language domains, develops 
distinctly such that deficits manifest even in individuals with good grasp of syntax, semantics 
and phonology (Young, Diehl, Morris, Hyman, & Bennetto, 2005).      
 Language Processing. Language is defined as the comprehension and use of a 
symbolic system (i.e. spoken, written, or other communication method such as sign language) 
for transmitting messages to others within the same group, social or cultural community 
(Amberg & Vause, 2010). In social interactions, language serves as a representation of one’s 
thoughts, feelings, perceptions, ideas and beliefs, allowing one to be able to convey these to 
others (Maynard & Peräkylä, 2003). Successful social communication involves the effective 
and appropriate collaborative processing of receptive (i.e. listening and reading) and 
expressive (i.e. speaking and writing) language, with the different language domains (Berko 
Gleason, 2005): phonology (i.e. the speech sound patterns in a language), morphology (i.e. 
the smallest meaningful units of a language), syntax (i.e. grammar; the way words are 
combined to form sentences in a language), semantics (i.e. word meanings), and pragmatics 
(i.e. language use in social context and production of discourse). Moreover, language 
processing involves metalinguistic awareness for self-regulation and self-monitoring, and 
incorporates higher order language skills such as inferencing, comprehension monitoring, 
interpretation of complex, figurative or extended language (i.e. jokes, sarcasm, metaphors; 
Vulchanova, Saldana, Chahboun & Vulchanov, 2015), and knowledge of text structure 
(Gillon, 2004). Language processing also requires intact auditory processing, particularly with 
spoken language, since phonological awareness or the ability to manipulate speech sounds 
(i.e. phonemes; Lonigan & Shanahan, 2009) is particularly significant to reading and writing 
development (Gillon, 2004; Al Otaiba, Puranik, Zilkowski, & Curran, 2009; Lemons & 
Fuchs, 2010). Impairments in gestured, spoken, or written communication modalities often 
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require augmentative or alternative communication methods, such as visual strategies and 
technological communication devices (i.e. pictures, videos, computers or tablets) (Beukelman 
& Mirenda, 2013).   
Social Communication Difficulties in Autism Spectrum Disorder  
 A consistent characteristic of individuals with ASD is the presence of social 
communication difficulties (Baron-Cohen, 1988; Frye, 2018; APA, 2013). The ability to 
respond to others’ communication attempts and the frequency to initiate social interactions, 
considered integral to social communication and typical development (Adamson, McArthur, 
Markov, Dunbar & Bakeman, 2001; Bruinsma, Koegel & Koegel, 2004), are often lacking or 
limited in individuals with ASD (Leekam & Ramsden, 2006). Research shows that language 
and communication development significantly influence the identification, diagnosis, level of 
severity and understanding of ASD (Paul, 2008). An investigation by Loucas et al. (2008) 
corroborates the greater deficits in receptive language and functional communication in 
children with co-occurring ASD and language impairment, than in children with ASD without 
language impairment. Likewise, a number of studies indicate that early acquisition of 
language skills is regarded as a strong predictor for positive outcomes, including later social 
competence (Paul & Cohen, 1984; Sigman et al., 1999; Paul, Chawarska, Cichetti & 
Volkmar, 2008; Mody & Belliveau, 2013). In infants and young children with ASD, 
characteristic indicators may initially manifest as language acquisition that does not follow 
the usual pattern of development, where there is lack of or infrequent babbling and vocal play 
(Patten et al., 2014), limited motivation for intentional social communication (i.e. requesting, 
commenting; Maljaars et al., 2011), and impaired development of joint attention, attachment 
and other social interactive processes (Naber et al., 2007; Maljaars, Noens, Jansen, Scholte, & 
van Berckelaer-Onnes, 2011). For instance, gestures or hand-leading are used without eye 
contact to obtain a desired object, as if the hand, rather than the person, is responsible for 
achieving the desired item, demonstrating an incoherent learning style (Klin, 2006). A meta-
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analysis of studies that used eye-tracking, pointed to visual attention of individuals with ASD 
as more inclined towards non-social (e.g. objects) than social (e.g. faces or people) stimuli 
(Chita-Tegmark, 2015), while similar results were concluded from a recent study by Ruta et 
al. (2017) showing that children with ASD were less responsive to social rewards, and 
displayed limited use of social communicative behaviours, such as eye contact and social 
smile, in a novel tablet-based task. In addition, an earlier study by Osterling & Dawson (1994) 
examined videotapes of children on their first birthdays, and disclosed that children with ASD 
performed fewer pointing, showing objects, looking at others and orienting to name, along 
with displaying significantly limited social behaviours and joint attention than typically 
developing peers.   
 Just as many children with ASD present delays in learning how to speak, others 
acquire verbal skills; however, a lot of them may be unable to use this skill appropriately for 
goal-directed social interactions, producing speech as an ‘echo’ from their environment (e.g. 
echolalia, the spontaneous repetition of another’s vocalisations or verbalisations) rather than 
as a communicative venue, or merely using their words to communicate wants and needs 
(Mody & Belliveau, 2013). In addition, syntax and morphology of language may be intact, 
but speech may be nonreciprocal, inflexible, and lacking in vocabulary and semantic-
pragmatic maturity (Klin, 2006). Individuals with ASD may likewise misinterpret the 
meaning of words and misunderstand what was said in context, or provide too much or too 
little information to their listener (De Marchena & Eigsti, 2016). While easily perceived as an 
expressive language impairment, the diminished social desire to communicate in individuals 
with ASD points to key deficits in pragmatic skills (Mody & Belliveau, 2013). A recent 
investigation on the relationships between domains on the Social Communication 
Questionnaire (SCQ; Rutter, Bailey & Lord, 2003) and the Strengths and Difficulties 
Questionnaire (SDQ; Goodman, 1997) revealed significant score differences among children 
with ASD and typical peers, indicating significantly lower score percentages in the pragmatic 
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language domain in children with ASD, relative to their abilities for reciprocal social 
interaction (Miranda, Berenguer, Roselló & Baixauli, 2019). Furthermore, findings from a 
systematic review of comparative studies on the pragmatic differences in conversational skills 
of individuals with ASD, consistently mentioned difficulties with topic maintenance and 
sharing relevant information, limited conversational initiations and responses, and the 
prominent use of stereotypic and repetitive language (Sng, Carter, & Stephenson, 2018). 
Similarly, an observational study on traditional dinnertime conversations of thirty families 
found that high functioning children with ASD initiated and commented less often, and made 
fewer conversational turns, with less frequent responses to communicative interactions from 
family members than typically developing children, suggesting an atypical pattern of 
communication (Jones & Schwartz, 2008).  
 Various theories attempt to explain the causes of social communicative deficits 
associated with ASD. Research point to difficulties with sustained attention, decreased rate of 
information processing (Mayes & Calhoun, 2007), impairment in speech prosody (Peppé, 
McCann, Gibbon, O’Hare, Rutherford, 2006; Shriberg et al., 2001), atypical emotional 
understanding of experiences (Losh & Capps, 2006; Pouw, Rieffe, Oosterveld, Huskens & 
Stockman, 2013), difficulties with self-monitoring, behaviour regulation, perspective-taking 
(Bierman, Torres, Domitrovich, Welsh, & Gest, 2009; Park & Lee, 2015, Williford, 
Whittaker, Vitiello, & Downer, 2013) and inferencing that results to literal interpretations of 
language (Loukusa et al., 2007), as well as the inclination to dwell on specific interests (Ruta, 
Mugno, D’Arrigo, Vitiello & Mazzone, 2010). These challenges reportedly relate to deficits 
in EF (McEvoy, Rogers & Pennington, 1993), and ToM, both essential for social 
understanding (Baron-Cohen, Leslie, & Frith 1985), with some studies indicating an 
underlying weakness in auditory processing (DePape, Hall, Tillmann & Trainor, 2012; 
Keehn, Kadlaskar, McNally Keehn & Francis, 2019). Investigations further recognise that 
these deficits in ToM are associated to weak central coherence in individuals with ASD 
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(Happe, 2011; Jarrold, Butler, Cottington & Jimenez, 2000; Frith, 2003). Likewise, 
impairment in imitation, which is a ToM precursor, is said to strongly correlate to the 
pragmatic language deficits in children with ASD (Miniscalco, Rudling, Raståm, Gillberg and 
Johnels, 2014). 
 Social decision-making in individuals with ASD can be exhausting, difficult and 
anxiety-provoking (Ahlstrom & Wentz, 2014; Hull, et al., 2017). Studies reveal that 
individuals with ASD did not only show difficulties in recognising emotions from facial 
expressions (Adolphs, Sears & Piven, 2001; Hobson, Ouston & Lee, 1988; Howard et al., 
2000), but also in making social judgments from faces including decisions related to threat or 
otherwise, such as judging approachability or judging intelligence (Adolphs et al., 2001; Hall 
et al., 2010). Deficits in social decision-making and judging risks or others’ intentions may 
have detrimental consequences to individuals, suggesting the need to address this goal as part 
of social communication skills intervention (Levin et al., 2015).  
 Social communication deficits in children and adults with ASD are often associated 
with increased levels of anxiety and stress than in typical population (Corbett, Schupp & 
Lanni, 2012; Ogawa, Lee, Yamaguchi, Shibata & Goto, 2016; Bishop-Fitzpatrick, Mazefsky, 
Eack & Minshew, 2017). Anxiety, stress levels, and depression in individuals with ASD 
correlate directly with age (Corbett et al., 2012; Van Steensel, Bogels & Perrin, 2011), 
cognitive functioning (White, Oswald, Ollendick & Scahill, 2009; De-la-Iglesia & Olivar, 
2015), and familiarity of social situations (Lopata, Volkmer, Putnam, Thomeer & Nida, 
2008). Additionally, Humphrey & Symes (2011) investigated peer interactions of young 
children with ASD in mainstream school, and found them to engage in more solitary 
behaviours, less cooperative interactions with peers, more reactive aggression towards peers, 
reduced participation in rough play, and were exposed to more occasions of verbal aggression 
from peers. Consequently, deficits in social interaction and communication predispose 
children with ASD to vulnerability, making them more susceptible to bullying (Wainscot, 
21 
 
Naylor, Sutcliffe, Tantam & Williams, 2008; Sofronoff, Dark & Stone, 2010), and further 
subject them to increased risk for trauma, exacerbation of ASD symptoms and/or 
development of other psychological disorders (Mehtar & Mukaddes, 2011; De-la-Iglesia & 
Olivar, 2015; Taylor & Gotham, 2016). Thus, the need for effective interventions that address 
social communication skills is apparent, in order to improve outcomes for individuals with 
ASD (Bishop-Fitzpatrick et al., 2017; Fuld, 2018).  
 Furthermore, parents of children with ASD tend to experience higher stress levels than 
parents of typically developing children (Ingersoll & Hambrick, 2011; Baker-Ericzén, 
Brookman_Frazee & Stahmer, 2005; Montes & Halterman, 2007) or those of children with 
other developmental disabilities (Griffith, Hastings, Nash & Hill, 2010; Pisula & 
Kossakowska, 2010), particularly relating to their children’s social communication deficits 
(Davis & Carter, 2008), self-regulation and problem behaviours (Huang et al., 2014; Karst & 
Van Hecke, 2012). Parental concerns relating to social communication deficits (Chawarska et 
al., 2007) may result from difficulty understanding their children with ASD, who may have 
difficulty expressing their needs effectively, often triggering child problem behaviours 
(Ozsivadijan, Knott & Magiati, 2012; Hartley, Sikora & McCoy, 2008), as well as concern 
about their children’s inability to report neglect and abuse in external circumstances (Ballan, 
2012). Other burdens that contribute to parental stress include difficulties with finances and 
service access associated with childcare, treatment and community services, and support 
networks (Montes & Cianca, 2014). It is reported that parental involvement in the 
intervention of children with ASD not only increases frequency of intervention, but also 
increases the likelihood for generalisation (Burrell & Borrego, 2012), reduces parental stress, 
and increases parental self-efficacy (Feldman & Werner, 2002). Thus, effective interventions 
that target social communication skills in children with ASD must also be suitable for home-





 Significant research has focused on the development of effective interventions to 
address the social communication deficits of individuals with ASD (Maglione et al., 2012; 
Wong et al., 2015). Given the heterogeneity of ASD, interventions that provide support for 
individuals’ unique learning differences (Krasny, Williams, Provencal & Ozonoff, 2003) and 
address ASD core deficits early on (Corsello, 2005), are those that effectively lead to the most 
significant functional improvements and long-term outcomes (National Research Council 
[NRC], 2001), subsequently improving the quality of life of individuals and their families, 
and increasing social acceptance (Fein et al., 2013). A number of established interventions are 
noted to promote positive social communication outcomes for individuals with ASD, and can 
be categorised into comprehensive interventions, interventions that target specific populations 
(Maglione et al., 2012; Lord & Bishop, 2010), or focused intervention strategies (Smith & 
Iadarola, 2015; Lord & Bishop, 2010). 
 Comprehensive interventions, usually implemented following assessment within 
organisational and operational contexts, target multiple core areas of ASD, such as social 
communication, language, play skills and adaptive behaviour, with the application of intense 
(i.e. considerable number of hours), prolonged (i.e. transpires over one or more years) 
procedures, incorporating parent training to support maintenance and generalisation of skills 
(Odom, Boyd, Hall & Hume, 2010). Some comprehensive interventions focus on either 
behavioural or developmental learning, while others utilise a combination of both (Maglione 
et al., 2012). Among the comprehensive interventions identified in literature, behavioural 
approaches, generally based on the principles of learning, such as Applied Behaviour 
Analysis (ABA), are considered the most effective evidence-based options for individuals 
with ASD (NRC, 2001; Maglione et al., 2012; Schreibman & Ingersoll, 2005). These 
approaches assume that operant skills, such as social communication and play skills, can be 
learned or modified, in relation to antecedents and consequences (events that precede and 
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follow a behaviour), with the systematic presentation of reinforcement to increase frequency 
of desired behaviours. Adult-directed specific teaching strategies are utilised, such as shaping, 
modelling, prompting, chaining, and gradually fading reinforcement as learning occurs, in 
either dyadic, repetitive, highly structured instruction (i.e. discrete trial), or naturalistic, peer-
interactive settings (Cooper, Heron & Heward, 1987). Other examples of behavioural 
approaches for social communicative learning include the Lovaas method (Smith, Groen, & 
Winn, 2000), Positive Behaviour Support (PBS; Carr et al., 2002), Incidental Teaching 
(McGee, Krantz, Mason & McClannahan, 1983), and Pivotal Response Training (PRT; 
Koegel, Koegel & Carter, 1999). 
  Alternatively, developmental approaches, though less evidenced, prove to be effective 
at addressing core ASD areas in small scale studies (Maglione, 2012; Corsello, 2005). These 
approaches consider that children with ASD acquire skills (e.g. social communication skills) 
in typical developmental sequence, using this pattern to assess a child’s current level of 
competence, and guide intervention goals (Corsello, 2005) based on the identified zone of 
proximal development (i.e. learning potential just above the child’s current abilities; 
Vygotsky, 1978). Developmental approaches are more child-directed, rely heavily on 
implementor abilities (e.g. parent, teacher or therapist), and address social communicative 
functions, such as joint attention and imitation, social engagement and involvement, gesturing 
and emotional cuing, complex problem-solving, symbolic interaction and turn-taking, abstract 
thinking and mental representations (Corsello, 2005; Ingersoll, 2010). Additionally, instead of 
prompts, the use of scaffolding (i.e. building on a child’s existing knowledge by 
systematically breaking activities down to simpler steps for better approximations to achieve 
new learning) as a teaching strategy, is common in developmental interventions (Archer & 
Hughes, 2011; Ingersoll, 2010). Some examples of developmental interventions for 
individuals with ASD include DIR®/FloorTime® (Developmental Individual-differences and 
Relationship-based; Greenspan & Wieder, 1999) and the Hanen Programme (e.g. More Than 
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Words®; Sussman 1999), which both utilise the Developmental Social-Pragmatic (DSP) 
model, the LEAP (Learning Experiences - An Alternative Program for Preschoolers and 
Parents) (Strain & Hoyson, 2000) and TEACCH (Treatment and Education of Autism and 
Communication handicapped Children) models (Marcus, Schopler, & Lord, 2000), the 
Denver Model (Rogers, Hall, Osaki, Reaven, & Herbison, 2000), and the SCERTS® model 
(Social Communication, Emotional Regulation, and Transactional Support; Prizant, 
Wetherby, Rubin & Laurent, 2003).   
 Target-specific interventions for nonverbal populations or those with limited language, 
are evidenced to be effective at improving communicative initiations in children, such as 
through the Picture Exchange Communication System (PECS; Frost & Bondy, 2002; Sulzer-
Azaroff, Hoffman, Horton, Bondy & Frost, 2009) and Augmentative and Alternative 
Communication systems (AAC), with the use of computers and other devices (Maglione et 
al., 2012). Additionally, there is increasing evidence in literature on the efficacy of 
interventions for high functioning children with ASD that address social communication, 
focusing on social skills, such as Social Stories (Gray, White & McAndrew, 2002; Feinberg, 
2001; Quimbach, Lincoln, Feinberg-Gizzo, Ingersoll & Andrews, 2009), peer modelling 
(Laugeson, Frankel, Mogil & Drillon, 2009), and video modelling (Kroeger, Schultz & 
Newsom, 2007). 
 Focused intervention strategies are likewise operationally structured; however, 
contrary to comprehensive interventions, these approaches address distinct individual skills 
and occur in short durations (i.e. until achievement of individual goal; Odom et al., 2010). 
Evidence-based focused intervention approaches are often utilised to complement each other, 
as specific instructional strategies, that distinguish one comprehensive or targeted social 
communicative intervention from another (Wong et al., 2015). For instance, Discreet Trial 
Training (DTT; Pratt & Steward, 2018), Modelling, and Prompting, are significant aspects of 
a number of ABA approaches, and Peer-Mediated Intervention (Sperry, Neitzel, & 
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Engelhardt-Wells, 2010) is fundamental to the LEAP model (Strain & Bovey, 2011). Two 
independent reviews further establish the evidence base of a number of focused intervention 
practices for individuals with ASD (see Wong et al., 2015).  
 Among the evidence-based focused intervention practices commonly used in 
behavioural approaches for individuals with ASD are Antecedent-Based Interventions (ABI), 
which are preventative or proactive strategies used to modify the environment and remove 
conditions that usually elicit problem behaviours (Neitzel, 2009). An example of ABI is the 
use of Visual Strategies or Visual Supports (VS), likewise found to support learning in 
various skill areas, such as academic performance, behaviour, self-help skills, interaction and 
social communication (Odom et al., 2014; Cohen & Sloan, 2007). VS can either be 
movement-based, such as sign language, gestures or expressions, or materials-based (Tissot & 
Evans, 2003) such as assorted two- or three-dimensional representational tools (i.e. real 
objects or toys, tactile symbols, images or icons, photographs, videos, line drawings or written 
words) that illustrate information, assist in communication, and enhance understanding of 
concepts (Cohen & Sloan, 2007). The use of VS in interventions acquires its basis from 
empirical findings that social communication impairment in individuals with ASD points to 
deficits in social attention and shifting (von dem Hagen & Bright, 2017; Quill, 1997), 
auditory processing, particularly for speech sounds (Otto-Meyer, Krizman, White-Schwoch & 
Kraus, 2018), and cohesive integration of social information (Quill, 1997; Quill, 2000), with 
relative strengths in visual attention (Dakin & Frith, 2005; Simmons et al., 2009) and visual 
processing for non-social stimuli (Chita-Tegmark, 2015; von dem Hagen & Bright, 2017). 
These findings led to the development of various types of VS to facilitate learning in 
individuals with ASD, such as Visual Task Analysis (written text, pictures or videos that show 
a series of steps to complete a task), Visual Schedules (a series of pictures or a written list that 
inform about the sequence of events, such as in daily routines and timetables), and Social 
Narratives (pictorial or textual cues that support learning and understanding of appropriate 
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behaviours in social situations, e.g. Social Stories™ and Social Scripts). A number of studies 
recognise the positive effects of VS in improving social communication skills in individuals 
with ASD, such as the use of multicomponent visual cues for peer imitation (Ganz, 
Bourgeois, Flores & Campos, 2008), social scripts for verbal imitation (Ganz, Kaylor, 
Bourgeois & Hadden, 2008), visual picture and text cues for retelling of events (Murdock & 
Hobbs, 2011), social stories, written text cues, and video feedback for contingent responses, 
getting attention and initiating comments and requests during social interaction (Thiemann & 
Goldstein, 2001), and various visual strategy applications in social skills training (Bellini & 
Peters, 2008). The use of VS is likewise integral in a number of interventions such as in 
TEACCH, PECS, and other AAC systems.  
 Another type of VS is Video Modelling (VM), which is the video presentation of a 
model engaging in target skills to facilitate learning. VM has been successful at increasing 
social communication, among other skills, in individuals with ASD, whether used in isolation 
or complementary to other interventions (Ayres, Travers, Shepley & Cagliani, 2017). The 
strategy integrates the principles of modelling and visual learning through the use of video 
devices, promoting independence in children with little or no prompting (Hume, Loftin & 
Lantz, 2009). The implementation of VM requires minimal adult training, such that parents, 
teachers, or professionals are all able to successfully carry out the intervention (Charlop-
Christy et al, 2000), and is likewise found to be applicable across varied ages (i.e. 3 - 20 
years) and settings (i.e. home, school, clinic, and community) (Bellini & Akullian, 2007; 
Shukla-Mehta, Miller & Callahan, 2010). 
Components of Video Modelling Interventions 
 Modelling and Observational Learning. As a visual strategy, modelling involves 
demonstrating a task or behaviour to an observer for the purpose of reinforcing learning 
through imitation (Wert, 2002), in either active (i.e. requiring social interaction, such as 
physical and verbal modelling or social responses, e.g. asking a child to repeat a word) or 
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passive (i.e. the learner observes without interacting, such as showing a video or watching 
others in order to learn a skill) ways (Biederman & Freedman, 2007). Modelling has been 
found to be successful at improving a range of skills in individuals with ASD (Laver & 
Wilkes-Gillan, 2018; Shukla-Mehta et al., 2010; Bellini & Akullian, 2007). The foundations 
of modelling, learning through observation, was first conceptualised in Albert Bandura’s work 
on social learning theory, later renamed social cognitive theory, initiating that children learn 
by observing how others behave and how they react to the consequences of their actions, that 
then serve to guide future behaviour in similar experiences (Bandura, 1977; Bandura, 1986; 
Ozerk & Ozerk, 2015; McLeod, 2016).  
 Learning from observation involves both behavioural and cognitive processes, initially 
requiring having a role model representing an action. Highly valued models are deemed to 
possess similar observer attributes, such as age, gender, beliefs, and abilities, and are 
performing slightly beyond the observer’s skill level (Bandura, 1977). Identifying with role 
models is said to encourage increased attention and imitation of the action represented, as well 
as enhanced encoding and retention of the action into memory for later retrieval. The 
reproduction or imitation of the action then ensues, which involves understanding and making 
inferences about other’s behaviours (i.e. social information processing; Meltzoff & Decety, 
2003), influencing the decision to imitate a previously observed action relative to its 
perceived reward and punishment. An observer is apparently motivated to imitate an action 
deemed rewarding and appropriate, and further generalises the skill upon repeated 
reinforcement (Bandura, 1977; Petrosini, 2007; Meltzoff, Kuhl, Movellan & Sejnowski, 2009; 
McLeod, 2016). In intervention therefore, the application of modelling or observational 
learning, requires the learner to have acquired some level of imitation; However, 
observational learning is said to vary from imitative learning, in that, the copying of an action 
or behaviour is not always required, as learning can happen even without direct reinforcement 
(e.g. an observer will learn from, but not copy, an unwanted behaviour with observed negative 
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consequences), and skills will typically generalise to other settings (Bandura, Ross & Ross, 
1963; Bandura,1977).  
 The social communication deficits in ASD highlight difficulties in social attention and 
shifting, information processing, and other social cognitive processes (Mayes & Calhoun, 
2007; Bierman et al., 2009; Park & Lee, 2015; Williford et al., 2013), with predisposition to 
increased levels of social anxiety and phobias (Corbett et al., 2012; Ogawa et al., 2016; 
Bishop-Fitzpatrick et al., 2016), supporting the notion that learning by passive (e.g. video 
modelling), rather than active (e.g. face-to-face or live instruction) modelling may be easier 
for individuals with ASD (Ogle, 2012).    
 Imitation. The role of imitation in social learning is multifaceted, engaging varied 
cognitive and social abilities (Vivanti & Hamilton, 2014; Nadel, 2015; Ingersoll, 2008b), with 
recent studies mentioning the recruitment of mirror neuron functions (Rizzolatti, Fadiga, 
Fogassi & Gallese, 2002; Rizzolatti, Fogassi & Gallese, 2006; Foti et al., 2014; Foti et al., 
2019; Williams, Whiten, Suddendorf & Perret, 2001). Some research findings on 
observational learning and imitation indicate that individuals with ASD displayed limited or 
impaired imitation of various activities (Edwards, 2014; Williams et al., 2001; Vivanti & 
Hamilton, 2014), with less naturalistic spontaneous, than structured elicited imitation 
(Ingersoll, 2008a; Stone, Ulman, Swanson, McMahon & Turner, 2004). Others indicate better 
imitation of meaningful than nonmeaningful movements or gestures (Vivanti & Hamilton, 
2014; Cossu et al., 2012; Oberman, Ramachandran, & Pineda, 2008), and increased imitation 
on behaviours (echopraxia) and speech (echolalia) of others, without understanding the 
context and meaning of these actions (Williams et al., 2004; Bellini and Akullian, 2007; 
Ledford, Gast, Luscre & Ayres, 2008). An analysis of observational learning and learning by 
doing found that high functioning children with ASD were impaired in learning by trial and 
error, and were as efficient as typically developing children in learning by observation. 
However, children with ASD showed susceptibility for hyperimitation, indicating impaired 
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imitative behaviour control (Foti et al., 2014), which is potentially ascribed to atypical mirror 
neuron development (Foti et al., 2019). On the other hand, a study that found similar results, 
infers this automatic imitation in individuals with ASD, to reduced ToM abilities (Spengler, 
Bird & Brass, 2010). Additionally, a neuroimaging report indicates that both the mirror 
neuron and ToM systems have complementary functions during social interaction (Sperduti, 
Guionnet, Fossati & Nadel, 2014). Despite representational differences for the social imitative 
deficits in ASD, the process of imitation in social learning, nevertheless requires, not only 
determining the type of model (i.e. who and what to model), but likewise having a clear frame 
of reference (i.e. understanding the context and viewpoint) that impacts the outcomes for both 
model and observer (McCoy & Hermansen, 2007). The limitations with social understanding 
in individuals with ASD, is thus supported with the use of visual strategies (e.g. video 
modelling), by providing the appropriate frame of reference for an identified learning goal 
(Bandura, 1971; McCoy & Hermansen, 2007).  
 Zone of Proximal Development. The zone of proximal development is the gap 
between the skills that a learner is able to achieve independently and those that a learner is 
able to achieve with interaction, assistance, guidance and encouragement, from someone who 
is more competent or knowledgeable (Vygotsky, 1978). The term proximal refers to those 
skills that are not yet mastered but are within the learner’s repertoire, and have the potential to 
be mastered. Vygotsky recommends presenting tasks within a learner’s zone of proximal 
development, such that the learner only needs the appropriate support to successfully achieve 
them (McLeod, 2019). Thus, for a video modelling intervention to be successful, it is vital to 
identify a learner’s zone of proximal development and present a video model that represents 
skills within a child’s area of proximal learning (Ogle, 2012).   
 Self-efficacy. Self-efficacy is the belief in one’s own capabilities or competencies to 
achieve success and control over one’s accomplishments and over particular situations 
(Bandura, 1994). Bandura further explains that these beliefs determine how an individual 
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feels, thinks, self-motivates, and behaves in relation to experiences, events, or achievements. 
An individual with high levels of self-efficacy beliefs will regard difficult tasks as challenges 
to overcome, rather than threats to be avoided, and will maintain the efforts to succeed even 
with repeated failed attempts, subsequently enhancing personal accomplishment and well-
being. Conversely, Bandura (1994) continues, individuals who doubt their capabilities tend to 
give up easily after a failed attempt, are slow to recover, and are subsequently predisposed to 
high levels of stress. Bandura expounds that the four main sources for self-efficacy 
development include, mastery experiences (i.e. repeated experiences of overcoming failure 
through perseverance, leading to a sense of resilience), seeing individuals similar to oneself 
succeed (leading one to believe in their own capability to succeed, wherein the greater 
similarity there is between learner and model, the more persuasive the self-efficacy effects), 
social persuasion (i.e. expressing positive appraisals that increase an individual’s self-belief, 
which includes setting activities up so a learner will succeed, and measuring success in terms 
of self-improvement rather than conquest over others), and reduction of stress reactions (i.e. 
an individual’s mood and internal state influences one’s judgements of personal self-efficacy, 
e.g. positive mood strengthens self-efficacy beliefs, while negative tendencies weaken it). 
Thus, the depiction of an individual similar to the learner performing a task with high 
accuracy in a video model, therefore strengthens a learner’s sense of self-efficacy, and 
increases the likelihood of learning acquisition (Dowrick, 2012).   
Video Modelling (VM) Interventions 
 Video interventions are consistently gaining popularity as methods for teaching 
children with ASD in various settings (Shukla-Mehta et al., 2010). It rose in popularity, 
possibly with the advancement in video editing technology, during the 1990’s (Buggey & 
Ogle, 2012). Parallel to the development of digital technology, it has been observed that the 
electronic screen has become an object of high interest for many children and adolescents 
with ASD. They may prefer this medium of information acquisition as it is repetitive, 
31 
 
predictable, and easily customisable to individual interests, providing visual and auditory 
stimulation, contrary to face-to-face interactions (Mazurek, Shattuck, Wagner & Cooper, 
2012; Aresti-Bartolome & Garcia-Zapirain, 2014). Studies report that children and 
adolescents with ASD tend to spend more time in front of computers and on video games than 
typical peers (Mazurek et al., 2012; Kuo, Orsmond, Coster & Cohn, 2014; MacMullan, 
Lunsky & Weiss, 2016), with less time on social media or socially interactive electronic 
games (Mazurek & Wenstrup, 2013). Although risks have been identified with technology use 
(Chassiakos et al., 2016; Mazurek & Engelhardt, 2013), some benefits have likewise been 
reported. In fact, a recent study described the positive influence of digital technology by the 
self-report of secondary students with ASD, on the varied ways they utilise electronic devices 
to improve learning, communication, organisation, independence, social opportunities and 
stress reduction (Hedges et al., 2018).  
 Video modelling (VM), a form of video-based intervention that integrates the 
principles of modelling and visual learning, is recognised as an effective, evidence-based 
intervention method for teaching a range of various skills in individuals with ASD. Existing 
research demonstrate that VM has been utilised to address various social communication 
goals such as affective response (Couloura & Kymissis, 2005), social initiations (Wert & 
Neisworth, 2003), symbolic and reciprocal play (Charlop-Christy, Le & Freeman, 2000; 
D’Ateno, Mangiapanello, & Taylor, 2003; MacDonald, Clark, Garrigan, & Vangala, 2005), 
perspective taking (LeBlanc et al., 2003), social skills (Buggey, 2005; Nikopoulos & Keenan, 
2007; Simpson, Langone & Ayres, 2004) conversation, functional skills and social initiation 
(Ayres & Langone, 2005; Bellini & Akullian, 2007; Shukla-Mehta et al., 2010). VM utilises 
the principles of observational learning by providing a visual model of target skills being 
performed successfully within the zone of proximal development, through video recording 
technology (Bellini & Akullian, 2007; Corbett & Abdullah, 2005; Franzone & Collet-
Klingenberg, 2008). In contrast to live modelling, VM is said to facilitate rapid acquisition of 
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skills, supporting imitation and increased generalisation, as it complements the visual 
strengths of many individuals with ASD (Bandura, 1971; Charlop-Christy et al., 2000; 
McCoy & Hermansen, 2007; Corbett & Abdullah, 2005). VM also allows for removal of 
irrelevant details while focusing on the more significant aspects of the target skill (Bellini & 
Akullian, 2007), and enables implementation of intervention with minimal adult supervision, 
thus encouraging independence (Hitchcock, Dowrick & Prater, 2003; Buggey, 2005; Cambell 
et al., 2015). Among many visually-cued learning strategies, VM is cited as a more 
interesting, flexible, cost-effective, easier to produce and reproduce, and less socially 
demanding method for teaching children with ASD (Charlop-Christy, Le, & Freeman, 2000; 
Hitchcock et al., 2003).  
 The different types of VM include basic video modelling, video self-modelling, point-
of-view modelling and video prompting. Basic VM is the video recording of models other 
than the learner (e.g. adults or peers) engaging in target behaviours, which is then replayed for 
later viewing by the learner. Conversely, Video Self-Modelling (VSM) utilises the learner as 
model in the video recording, performing target skills, which is likewise viewed by the learner 
at a later time. Point-of-view VM is the presentation of a video record that focuses on the 
perspective of what the observer will see when performing the target skill, while Video 
Prompting utilises either others or self as models, and involves video recording segments of 
the target skill with pauses in between, to accommodate learner attempts at each step before 
viewing the next one (Franzone & Collet-Klingenberg, 2008).  
 Bandura (1971) suggests that the most effective video modelling methods are the use 
of peer and self as video models in interventions, given that these methods utilise the most 
similar models to the observer. A number of studies that compared peer-modelling with self-
modelling in video presented interventions conclude that both are equally effective in 
teaching new skills and behaviours to individuals across varied age groups (Decker & 
Buggey, 2012; Buggey & Ogle, 2012; Ozkan, 2013; Sherer, et. al., 2001; Cox, 2018; Bellini 
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& Akullian, 2007; Mason et al., 2012), although less effective with children under 4 years old 
(Buggey & Ogle, 2012). However, video self-modelling (VSM) has been considered more 
efficient in some cases (Marcus Wilder, 2009), relative to the child’s capacity for self-
recognition, which is said to account for learner attention and motivation in video viewing and 
imitation (Buggy, 1977).  
Video Self-Modelling (VSM) 
 Video self-modelling (VSM) allows learners the repeated viewing of themselves 
successfully engaging in positive or new behaviours that are slightly beyond their actual skill 
level, or within their zone of proximal learning (Buggey, 2012). The use of self-modelling 
was initiated in the 1970’s as an alternative observational learning method for positive 
behaviour change in a child, when an appropriate peer model was difficult to find (Creer & 
Miklich, 1970). Bandura (1971) states that children will imitate a model who is similar to 
themselves in many ways even without reinforcement, expanding that there is no other model 
more similar to a child, than the child himself or herself. VSM then becomes productive at 
obtaining the child’s attention, particularly for those who enjoy viewing themselves, thus 
inspiring motivation, prompting imitation, and promoting generalisation of acquired skills. 
VSM is considered an empirically-based learning method (Sherer et al, 2013) that is 
preferentially effective for children with ASD, as the method accommodates their learning 
styles. It is unobtrusive to the child’s natural environment, without needing the consistent 
reproduction of intervention materials (Hitchcock et al., 2003), and is less time-consuming 
than other interventions (Delano, 2007; Wynkoop, 2016), revealing immediate effects within 
the first three viewings (Root, 2017; Cardon & Wilcox, 2011; Kehle, Bray, Margiano, 
Theodore, & Zhou, 2002). Dowrick (2012b) proposes that VSM encourages faster acquisition 
of skills, as it supports self-efficacy, by presenting the learner as the video model, engaged in 
errorless performance of the target skill. The VSM method has been widely applied with 
positive results in many disciplines, to address the functional learning of language, play, 
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cognitive and adaptive skills across the lifespan, with and without other interventions (Corbet 
& Abdullah, 2005; Bellini & Akullian, 2007; Ayres & Langone, 2007; Nicopoulos & 
Keenan,2003; Delano, 2007; Shukla-Mehta et al., 2010; Mason, Davis, Ayres, Davis, & 
Mason, 2016; Kabashi & Kaczmarek, 2017; Davis, 2019). 
 Advancement in digital technology has given rise to portable tablets, smartphones and 
handheld devices, that combine the functions of a digital camera, video recorder, music 
player, and mobile phone in one gadget. Smartphones today are able to utilise multiple 
applications at the same time, have better memory capacities, and more powerful systems that 
produce high quality photos and videos at the touch of a button or screen, compared to 
technological resources ten years ago (Andrew, 2018). From VCRs as video recording 
devices using in-camera editing, to the advent of various video editing application 
programmes, such as the iMovieHD® (Apple®), MovieMaker (Microsoft® for PC), or other 
newer alternatives, the process of video recording, editing and presentation has become more 
accessible and easier over the years. In particular, producing video modelled interventions 
requires minimal equipment and technological skill, making it feasible for application in 
different settings and by different implementors (Goodwyn, Hatton, Vannest & Ganz, 2013). 
 The production of a self-modelled video for intervention involves filming the 
individual and editing the video to remove evidence of inappropriate behaviours and 
irrelevant adult prompts. The video then depicts the learner performing positive aspects of a 
behaviour that surpass current skill levels (Buggey & Ogle, 2012). Creating video 
representations of a learner’s advanced skills involve video recording a child’s role play or 
imitation of target behaviour, relative to the learner’s level of functioning. When role playing 
is difficult or imitation is limited, video recording a learner’s behaviour over a period of time 
can be arranged so that a selection of the child’s best behaviours is available. The video is 
then edited by cropping out unwanted aspects of the film, and stitching together the best 
representations of the learner’s behaviour into a short video for viewing. Keeping the video 
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setting constant or specific such that the child stays in the same area during filming, lessens 
the time consumed in the application of this method (Buggey, Toombs, Gardener, & Cervetti, 
1999; Buggey & Ogle, 2012).  
 Common features of VSM interventions include, edited videos that are approximately 
2-4 minutes long (Buggey, 2005), creation of several videos illustrating target skill in 
different contexts similar to the actual intervention setting, video viewing done consistently in 
the same setting and immediately before target skill practice (Delano, 2007), and 
opportunities for target skill practice following video viewing (Ganz et al., 2013). Apparently, 
the frequency of video viewing does not impact VSM intervention outcomes (Shukla-Mehta 
et al., 2010; Dowrick, 2012). Existing literature mentions different forms of VSM 
interventions, such as Video Feedback (Griffiths, 1974; Dillon, 2008; Suby, 2009), Positive 
self-review, and Feedforward (Hitchcock et al., 2003; Dowrick, 2012).   
 Video Feedback. Video feedback is a form of VSM, also called video replay, that 
involves viewing an unedited version of self-modeling, where learners are able to see all 
aspects of their behaviours (i.e. both positive and negative aspects, or both successes and 
mistakes). Production of this method is relatively easy as the video recorder may be left 
turned on over a period of time, such that it captures all aspects of the learner’s behaviours 
(Wert, 2002). It has been used unsuccessfully in earlier studies with potentially dangerous 
results, when negative behaviours were viewed by alcoholics that resulted to increased 
drinking patterns (Schaefer, Sobell & Sobell, 1972), but seemed to be effective in coaching 
sports or teaching physical activity training (Menickelli, Landin, Grisham & Herbert, 2000; 
Menickelli, 2004; Dillon, 2008), as well as for the self-observation of parents during a parent-
implemented ASD intervention training (Ence, 2012).    
 Positive Self-Review. Self-review likewise involves viewing an unedited collection of 
a learner’s best performances, video recorded over time. This method involves a learner who 
has well-developed skills, as this requires capturing all behaviours of the learner in video. In 
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the application of the positive self-review method, a learner’s repertoire must include the 
target behaviour. This method has been used successfully in sports training for visual imaging 
(Buggey, 2009), and in preschool and school-aged children with ASD, for social 
communication and behaviour intervention (Mason et al., 2016).  
 Video Feedforward. Among the different forms of VSM, feedforward is attributed 
with the rapid learning acquisition of target skills, where learners watch edited videos of 
themselves achieving a future goal or performing new behaviours (Dowrick, 2012a, 2012b). 
This method is used for learners who do not possess the target skill yet, but whose repertoire 
includes crude aspects of the target skill. Feedforward involves video recording prompted 
behaviours, editing out segments of adult prompts in the video, and stitching together clips of 
positive behaviours into a short video for later viewing. This method is shown to be 
successful in addressing various skills in different settings and with varied populations (Wert 
& Neisworth, 2003; Fragale, 2014; Tsui & Rutherford, 2014; Lemmon & Green, 2015). For 
instance, an efficacy study of the video feedforward method on participants with no existing 
functional communication, by Smith, Hand & Dowrick (2014), found that two nonverbal 
children with ASD who had long histories of PECS failure, and a nonverbal man with Down 
syndrome, acquired target skills rapidly and generalised them without the need for additional 
intervention. According to Dowrick (2012a; 2012b), a self-model video feedforward 
intervention, or learning from an image of one’s future performance, enables a mental replica 
of the action or skill that then shapes the behavioural response, increasing mirror neuron 
activity in individuals with ASD, thus, promoting imitation and engagement.  
Review of Video Self-Modelling Intervention for Social Communication in ASD 
 As a core deficit in ASD, emphasis on social communication is recommended in goal 
development and intervention planning (WHO, 2018; Ministries of Health and Education 
[MHE], 2016). The applicability and efficacy of VSM intervention for individuals with ASD 
has been mentioned in literature for nearly five decades (Buggey & Ogle, 2012; Bellini & 
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Akullian, 2007; Cox, 2018), particularly for social communication skills; However, the 
progress of its application has been relatively slow (Buggey & Ogle, 2012). In order to 
identify existing research that explored the application of VSM intervention focusing on 
social communication skills in individuals with ASD, a literature search was conducted using 
the following databases: PubMed, PsycINFO, PsycARTICLES, Science Direct, ERIC and 
Google Scholar. A combination of key words used in the search included “video”, “self-
model”, “self modeling”, “video self modeling”, “VSM”, “autism”, “autism spectrum”, 
“ASD”, “social”, “social skills”, “communication”, “social communication”, and 
“intervention”. The search was restricted to English language peer-reviewed studies published 
between 2009 and 2019, to limit overlap with previous reviews included in this thesis, and 
contain only the most recent studies. Findings from a previous review (Shukla-Mehta et al., 





Table 1. Video Self-Modelling Interventions for Social Communication Skills in ASD 
Author(s) and 
Date 
Study Design Participant(s) Target Social 
Communication Skill 
Setting(s) Intervention Components Findings 
Andrade (2018) Single subject 
multiple baseline 
across participants 




responses; Duration of 
social interactions.  
School 2-3 minute edited videos for 2 
students and 2 separate videos for 1 
student; Cooperative math activities 
with peers; Video viewing 
intervention sessions spaced 48 
hours apart. 
  
No defensible intervention 
effects; Target social 
communication skills perceived 
likely to be beyond the current 
skill sets for the context; 







3 males; 4-7 years Social initiations  School 6-7 minute video; Social initiations 
recorded on a partial interval 
recording system during the first 10 
minutes after video viewing. 
 
Increased levels of play 
initiations, 
similar to typically developing 
peers  
Buggey (2012) Multiple baseline 
across participants 




 2-3-minute video viewed once a 
day for 5 days, and another 5 days 
at follow-up. 
  










4 children (2 males, 
2 females); 3-4 
years; Moderate to 
low Fxn 
Social initiations during 
playground time 
 Preschool  2.5-3.5-minute video; 2-week 
intervention phase; 15 minute 
observations during playground 
time. 
3 out of 4 children increased 
frequency of social initiations and 
were maintained; No effect for 
one child, who was the youngest 
subject (3years 10 months). 
  
Davis (2019) Multiple baseline 
design across 
participants 
3 adult males; 29-32 
years 





VSM with Behaviour Skills 
Training (BST); Participants were 
verbally instructed, video was 
viewed, steps were rehearsed, and 
verbal feedback provided; Used 
prompts and pauses to clarify steps 
before practice. 
 
All participants increased 
percentage of frequency for 
initiating greetings; Two 
participants achieved mastery 
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Study Design Participant(s) Target Social 
Communication Skill 
Setting(s) Intervention Components Findings 
Kabashi and 
Epstein (2017) 
Case study, single 
subject, multiple 
baseline design 
1 male; 5 years; no 
Fxn specified; 
speech-language 
impairment; Able to 
follow 1-2 step 
directions and 
respond in phrases 
and sentences 
 
Social interaction with 
peer: approaching, 
greeting, inviting, 





VSM with video feedback using 
iPad (verbal praise provided while 
watching video); Generalisation 
assessed across different setting, 
activities and peer; maintenance 
evaluation after one month; Social 
validity included. 
Increased all aspects of social 
interaction, and effects 
maintained and generalised; 









2 children (1 male 
and 1 female; 3 - 5 









Used VSM alone and VSM with 
video feedback; Participant did not 
evaluate own performance, rather 
verbal feedback of positive 
behaviours provided upon video 
replay; Peers were utilised as part of 
intervention; Prompting was 
provided; Short and long-term 
maintenance, generalisation and 
social validity components. 
 
Social initiations increased for 2 
of the 3 children, which were 
maintained and generalised; 
Started with 3 children but 1 child 
who had severe Fxn was 
withdrawn after 15th intervention 
session due to not meeting 
criteria; Positive parent report for 
social validity.  





three sets of toys 




Functional play skills: 
3 toy sets - Farm toys, 
Doctor’s clinic toys, 
and Rescue toys. 
Home 2-minute total video, includes 45-50 
second video for each toy set, 
presented one after the other. 
Functional play skills increased 
across toys which were 
maintained 1 and 2 weeks after; 
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Study Design Partiipants Target Social 
Communication Skill 










B2, and B3) and a 
follow up phase 
(C) 
  
1 male child; 4 years 
9 months; High 
receptive, low 
expressive language 
Inviting others to play; 
Engaging in positive 
communication; 
Sustaining interactions 
with peers; Reduce 
aggressive behaviours. 
 Preschool VSM intervention for each of the 
target skills presented sequentially; 
Peers included as part of 
intervention; Follow -up data 
collected 3 weeks after the 3rd target 
skill intervention.  
Positive effects on all target skills 
likewise decreased aggressive 
behaviours; Positive social 
validity as evaluated via post 








1 male child; 3 years 
5 months; Mild to 
Moderate Fxn 
Greeting; Making 





 Home Video self-modelled social story; 
Use of text and voice-over of aged-
matched peer for explicit rules; 50-
minute observation sessions with in-
vivo activities and free play; Initial 
verbal prompting for Greeting skill; 
Generalisation assessed through free 
play. 
 
VSM Social Stories were 
successful in improving all areas, 
& generalized across settings, 
toys, and peers 
 
McFee (2010) Multiple baseline 





4 children (2males, 2 
females); 7-8 years; 
High Fxn 
Social initiations and 
social responses 
School VSM condition followed by 
behaviour skills training (BST) 
during table top game and no game 
conditions: instructions, modeling, 
rehearsal and feedback; 
Generalisation measured across 
people. 
Increased over all social skills for 
all participants; Follow-up 
(Generalisation) after 3 weeks 
showed social interactions 
remained higher than baseline, 
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Study Design Participants Target Social 
Communication Skill 






and after the 4-
week 
intervention. 
1 male adult; 30 
years old but 
diagnosed with ASD 
at 2 years. 
Prosocial behaviours: 
Initiating handshake 
with eye contact, 
greeting politely, 
keeping a distance 




personal space and 





3 minute video of prosocial 
behaviours with narration; Video 
viewing 3 times a week for 4 weeks, 
praised after watching; 10-15 
minutes practice period after video 
viewing; Postintervention video 
recording after 4 weeks; Follow-up 
interview with staff members. 
Decrease in negative behaviours 
noted but no significant changes 
with making eye contact, 
responding to requests, or 
questions; Staff report participant 
was easier to redirect and more 








across time and 
participants 
3 students (2 males, 




delays relative to 
age. 
Initiations of 
interpersonal greetings  
 School Video viewing once a day after 
lunch; Video length unspecified; 
VSM instruction using iPad app and 
other handheld mobile assistive 
technologies;  
Only 1 of the 3 participants 
showed an increase in self-
initiated greetings, who also 
continued to initiate greetings 
during follow-up after 
intervention was withdrawn.   
 




Synthesis of Study Findings  
 Previous Review. The review by Shukla-Mehta et al. (2010) included literature 
between 1980 and 2008, and found seven, out of 26 efficacy studies on VSM for social 
communication skills in individuals with ASD. Four of the seven studies utilised VSM 
exclusively, without additional intervention components (i.e. prompts, reinforcers and self-
monitoring), to address either social initiations, requesting, social engagement, or responding 
to questions in the home and school environments (Bellini et al., 2007; Buggey et al., 1999; 
Buggey, 2005; Wert & Neisworth, 2003). The three remaining studies utilised VSM either 
with peer VM in the home and clinical contexts (Sherer et al., 2001), or as part of a primarily 
VM intervention, one with video feedback that addressed social initiation and verbalisation of 
a five-year-old child in the home setting (Maione & Mirenda, 2006), and the other as an 
alternative for one of seven participants in a VM investigation that addressed latency of social 
initiation and duration of appropriate play in the school setting (Nikopoulos & Keenan, 2003). 
 The four exclusively VSM studies had a total of 14 participants combined, with ages 
that ranged from 3 to 11 years. Increased target responses were observed on all participants, 
which were maintained on two studies (Wert & Neisworth, 2003; Bellini et al., 2007), but 
decreased on the other two (Buggey, et al., 1999; Buggey, 2005), after intervention was 
withdrawn. Shukla-Mehta et al.’s (2010) review indicates that there have been relatively few 
studies done on VSM for the social communication skills of individuals with ASD from 1980 
to 2008, and these were small scale, typically utilising single subject designs. It appears that 
adult or peer models were typically used for video-based interventions during this period, as 
the search mostly located peer or adult modelled VM studies more than other VM types 
(Shukla-Mehta et a., 2010). The review also revealed that previous studies included 
maintenance evaluations but did not include generalisation and social validity measures.  
 Current Review. The current search located 13 studies that employed VSM 
intervention focusing on the social communication skills of individuals with ASD between 
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2009 to 2019. These studies were likewise small scale and utilised single subject designs or 
case studies. There was a total number of 30 participants, who were mostly between 3 and 8 
years. Two studies had adult participants between 29 and 32 years (Tsui & Rutherford, 2014; 
Davis, 2019), and another study mentioned three participants in the 6th and 8th grades, 
between 11 and 14 years (Williamson et al., 2013). These studies were usually conducted in 
the school setting, with only two studies done in the home setting (Litras, Moore & Anderson, 
2010; Lee, Lo & Lo, 2017) and one in the workplace (Davis, 2019). Eight of the 13 studies 
utilised VSM as the primary intervention, while five studies employed VSM with other 
accompanying interventions, such as social story, text and voice-over with verbal prompting 
(Litras, et al., 2010), video feedback (i.e. verbal narration and praise on individual’s video 
performance upon video replay; Kabashi & Kaczmarek, 2017; Kabashi & Epstein, 2017), as 
well as with behaviour skills training (BST; McFee, 2010; Davis, 2019).  
 Overall, results from nine studies generally indicate that VSM led to positive gains in 
social communication skills (Boudreau & Harvey, 2013; Buggey et al., 2011; Davis, 2019; 
Kabashi & Epstein, 2017; Kabashi & Kaczmarek, 2017; Lee et al., 2017; Litras et al., 2010; 
Lemmon & Green, 2015; McFee, 2010), with the remaining four studies reporting no effect 
from intervention (Andrade, 2018; Buggey, 2012; Tsui & Rutherford, 2014; Williamson et 
al., 2013). The investigation done by Andrade (2018) did not find any intervention effects on 
the three participants, which the author believes is likely due to component of target skills not 
comparable with the children’s learning potentials. Likewise, Buggy (2012) and Buggey et al. 
(2011) found no changes in target behaviours for children 4 years and below, with positive 
gains noted on participants over 4 years old, while Tsui and Rutherford (2014) found 
minimised undesired behaviours in a 30-year-old man with ASD, with no significant changes 
in prosocial behaviours, although subjective data did support some positive change. 
Williamson et al. (2013) likewise found no behaviour changes in two of the three participants 
with relatively low cognitive, language and communication skills, while the one who did 
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show positive gains has reportedly had previous VSM experience. Furthermore, maintenance 
measures were observed in most studies, but generalisation and social validity evaluations 
were only observed in five (Kabashi & Epstein, 2017; Kabashi & Kaczmarek, 2017; Lee et 
al., 2017; Litras et al., 2010; McFee, 2010) and three studies (Kabashi & Epstein, 2017; 
Kabashi & Kaczmarek, 2017; Lemmon & Green, 2015), respectively. Based on the current 
review, there seems to be an apparent need for more VSM intervention studies focused on 
improving the social communication skills of children with ASD, in more diverse 
populations, age ranges, and settings (e.g. home environment), as well as in the use of VSM 
as the primary intervention, for the purpose of expanding on current literature, and in the 
evaluation of maintenance, generalisation and social validity aspects to further support the 
establishment of VSM intervention efficacy. 
 Critique. Existing empirical data on the positive applications of VSM interventions 
(Hitchcock, Dowrick & Prater, 2003) seem to demonstrate continued growth over the past 
decade, particularly in relation to social communication skills in individuals with ASD. 
Despite evidence for potential success of VSM intervention however, only 13 studies that fit 
the current review criteria were located over a recent ten-year period, with only eight of these 
carried out as primarily VSM (i.e. not combined with other intervention strategies). This 
information seems to indicate a slow pace of VSM intervention development, which 
according to Fey and Finestack (2011), could also indicate a lack of direction or incoherence 
between investigators, such that a systematic framework is needed to guide investigations.  
 Fey and Finestack (2011) thus, propose a five-phase framework for intervention 
evaluation in research, distinguishing efficacy, which involves intervention outcomes in ideal 
conditions, from effectiveness, which involves intervention outcomes in more real-life 
settings. Pretrial studies, the first phase of intervention development, are observational 
studies that provide theoretical basis for hypothesis development, and goal and procedural 
planning, providing the foundations for feasibility studies, the second phase of intervention 
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development that involves testing hypotheses for the purpose of evaluating viability rather 
than outcome. Early efficacy studies, the third phase of intervention development, are the first 
studies that determine efficacy of an intervention, which involves small scale, short-term, 
cause and effect comparative investigations of treatment and control variables, evolving into 
late efficacy studies, which builds on similar cause and effect comparisons, conducted in more 
functional and generalisable conditions. Finally, effectiveness studies which investigate 
outcomes of efficacious interventions under typical contexts with a broader scope, establishes 
the effectiveness of an intervention. The authors likewise stress the value that each stage 
contributes to intervention development in order to establish evidence of effectiveness, 
including the earlier efficacy stages, or the observational stages that provide low evidence 
levels for effectiveness.  
 Effective interventions are said to consider the population who will most benefit from 
them, such as individual characteristics including age, gender, level of cognitive functioning 
(Buggy, 2012), and family environment (Ooi, Ong, Jacob & Khan, 2016; Osborne, McHugh, 
Saunders & Reed, 2008); the inclusion of developmentally appropriate goals that emphasise 
learner prerequisite processes for successful imitation, modification, and acquisition of new 
behaviours (Dowrick, 2012); and considering intervention facilitator and context (Fey & 
Finestack, 2011) to reinforce learning within the child’s natural environment, while 
establishing fidelity of implementation through realistic and measurable procedures and 
outcomes (Shukla-Mehta et al., 2010).  
 While studies over the past forty years were generally small-scale, short-term, and 
employed single subject designs (Buggey & Ogle, 2012), their significance are highlighted in 
terms of providing foundational outcomes that support more comprehensive clinical 
investigations on intervention effectiveness (Fey & Finestack, 2009). Additionally, it seemed 
apparent that studies on VSM for social communication in ASD over the past four decades, 
were limited in the variety of intervention facilitator and context, with the majority of studies 
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having been conducted in school or clinical settings (Buggey & Ogle, 2012), and the current 
ten-year review yielding only two studies conducted in the home setting. While VSM 
intervention has reportedly been successful with children who appreciate watching themselves 
on video and those who are able to attend to visual instruction (Shukla-Mehta et al., 2010), it 
was noted to be unsuccessful with children younger than 4 years (Buggey, 2005; Buggey et 
al., 2011), or those with severe cognitive functioning (Williamson et al., 2013), emphasising 
that individual differences do impact intervention outcomes. Furthermore, outcome measures 
such as social validity and generalisation were not consistently employed in previous and 
currently reviewed studies (Shukla-Mehta et al., 2010), which led to researchers suggesting 
further investigations to examine VSM efficacy and social validity (Bellini & Akullian, 
2007). In relation to this, the MHE (2016) emphasises the need for an effective intervention 
for children with ASD that focuses on independence, self-advocacy in their core deficits (i.e. 
communication and social interaction), and that affects social change. Incorporating measures 
for social validity of intervention goals, procedures, and outcomes may help achieve this 
purpose. Maintenance and generalisation outcomes are likewise paramount to successful 
acquisition of skills, and the inclusion of these measures will support efficacy of VSM 
intervention (Fragale, 2014). Additionally, it is important to consider the difficulties with 
generalisation of learned skills in children with ASD (APA, 2013), which may be addressed 
by conducting intervention within typical daily routine. VSM studies have also often utilised 
concurrent intervention strategies in its application (Buggey & Ogle, 2012), and while 
literature has seen an increase in the exclusive use of VSM as an isolated intervention to 
target specific skills, in recent years, there is a need for further investigation of VSM 
applications as the primary strategy within the child’s natural environment, to further examine 
its efficacy as a stand-alone intervention.  
 Based on Fey and Finestack’s (2009) five-phase framework, the current evidence base 
observed in VSM literature appears to identify VSM interventions in the early efficacy phase 
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of development, which involves the cause and effect relationship between intervention and 
target outcomes in small-scale environments, and may well be on its way to later efficacy 
phase, particularly with the increase in VSM investigations done recently, attributed to 
technological advancements. However, before late efficacy and effectiveness studies can be 
conducted, there must be satisfactory data on early efficacy of VSM, thus establishing the 
need for more small-scale early efficacy studies on VSM interventions focusing on target-
specific skills, such as social communication, in children with ASD, to expand its empirical 
literature base (Fey & Finestack, 2009; Fey, 2014).  
Current Study: Rationale 
 Parents, caregivers, teachers, and professionals are often confronted with the challenge 
of deciding on and successfully implementing evidence-based interventions for individuals 
with ASD (MHE, 2016). Consequently, the rise in prevalence of ASD has led to the 
continuous search for effective interventions through clinical investigations (Damiano, 
Mazefsky, White, & Dichter, 2014). Government policies currently focus on inclusive 
practices for ASD learning differences that address its core deficits (MHE, 2016; Schmidt & 
Bonds-Raacke, 2013), advocating early recognition, identification and treatment for optimal 
outcomes in individuals and their families (Fein et al., 2013). Early efficacy studies are valued 
for the preliminary experimental evidence they provide in intervention development (Fey & 
Finestack, 2011). The implementation of an early efficacy study on VSM intervention for the 
social communication skills of children with ASD, will then add to its target existing 
literature and provide basis for more comprehensive investigations.  
 Individuals with ASD are noted to present difficulties with attention, shifting, 
imitation, the unusual preoccupation to irrelevant details in the environment, and the 
propensity for visual rather than auditory information. Video-based interventions such as 
VSM address these by restricting viewer focus to the viewing screen (Charlop-Christy, Le & 
Freeman, 2000) and to relevant components of target behaviour, reducing attentional, social 
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and language demands on learning that comes with face-to-face interventions (Bellini & 
Akullian, 2007). VSM is likewise attributed accelerated learning due to its preferred visual 
nature of presentation among children with ASD (Hodgedon, 2001) and its advanced 
representation of self-efficacy (Bellini & Akullian, 2007). Dowrick (2012) claims the 
feedforward mechanism of VSM makes this possible, relating recent neurocognitive studies 
on mirror neurons and learning from cognitive self-simulations of future events. Oberman et 
al. (2005) identify mirror neuron system dysfunction as it relates to language development, 
imitation learning, and theory of mind development, consequently held responsible for the 
social and communication deficits in ASD. Ramachandran and Oberman (2006) pose that 
mirror neuron function in ASD can be trained and strengthened through the process of VSM. 
Furthermore, Uddin et al.’s (2008) neuroimaging study on self-face recognition revealed 
preferential response to self- more than other-representations in individuals with ASD, thus 
considering VSM more motivating and interesting for children with ASD.  
 In an effort to provide alternative evidence-based interventions to parents who are 
predisposed to higher levels of stress related to caring for a child with ASD (Ingersoll & 
Hambrick, 2011), VSM is likewise said to be easier and less costly to develop and reproduce, 
is consistent, and enables the recreation of different settings that are otherwise difficult to 
recreate in live interventions (Charlop-Christy, Le, & Freeman, 2000; Schmidt & Bonds-
Raacke, 2013). Social deficits in individuals with ASD further highlight difficulties with 
generalisation and coping with changes in their environment (APA, 2013). Thus, the 
implementation of VSM intervention as part of the children’s routine at home, utilising usual 
items or materials found around them, and including parents in the intervention process may 
support to lessen the anxiety associated with social learning (Corbett et al., 2012) and provide 
a more suitable measure for the efficacy of VSM intervention. Measuring maintenance, 
generalization and social validity of the intervention likewise support the viability of VSM 
efficacy (Bellini & Akullian, 2007).  
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Aims and Hypotheses  
 The purpose of this study was to document the efficacy of VSM, in the acquisition, 
maintenance and generalisation of social communication skills of children with ASD in the 
home setting. This research aimed to focus on improving social communication skills of 5-10 
year old children with ASD. Furthermore, the study aimed to supplement existing data from 
previous studies using VSM in teaching social communication skills to children with ASD 
(Litras, Moore & Anderson, 2010; Andrade, 2018; Kabashi & Kaczmarek, 2017; Sherer et. 
al., 2001, Buggey, Toombs, Gardener & Cervetti, 1999), and increase our understanding on 
the use of VSM in social communication and autism. 
 The aims and hypotheses of the study are specified as follows:  
1. To investigate the effect of VSM intervention in the acquisition and maintenance of 
target social communication skills of 5-10 year old children with ASD in the home 
setting.  
Hypothesis: It is hypothesised that video self-modelling intervention will result to 
accelerated learning and maintenance of target social communication skills of children 
with ASD, in the home setting over time. 
2. To determine whether acquisition of a new social communication skill consequently 
decreases the presentation of unwanted responses in specified contexts. 
Hypothesis: It is hypothesised that as the children’s target skills increase, off-target 
responses decrease. 
3. To assess whether treatment results to generalisation of skills and social validity of the 
intervention, as perceived by the children’s parents.  
Hypothesis: It is hypothesised that the skills learnt from video self-modelling will 
generalise to other social communicative domains, and that parents will deem this a 





 This study utilised a single-subject multiple baseline design that consisted of baseline, 
intervention, short and long-term maintenance, and generalisation phases. The single-subject 
design, common in early efficacy studies (Fey & Finestack, 2009), was selected to 
accommodate individual differences, such as gender, age and ASD characteristics, and the 
children themselves served as their own control.  It enabled comparison of performance 
between experimental and control conditions in individual participants across repeated 
observation of target behaviours (McReynolds & Thompson, 1986; Portney & Watkins, 
2008). Replications are the main attributes of multiple baseline designs, and accordingly, this 
study involved three participants to ensure that replication of intervention outcome was 
observed in more than one child (McReynolds & Kearns, 1983; Portney & Watkins, 2008; 
Dallery, Cassidy & Raiff, 2013). Moreover, the application of a multiple baseline design was 
deemed appropriate in this study considering that intervention was expected to result in 
changes and learnings that will maintain and cannot return to baseline conditions (Morgan & 
Morgan, 2009). Initially, the intention was to begin participant baseline observations 
simultaneously and stagger introduction of treatment procedures, characteristic of concurrent 
multiple baseline designs. This was an attempt to control temporal influences and establish 
that treatment outcomes were due to the VSM intervention; However, this was not achieved 
due to differences in participant availability. Thus, a nonconcurrent multiple baseline design 
was instead utilised, where onset of baseline data collection varied for each child (Portney & 
Watkins, 2008). 
 The dependent variable was the performance of a new social communicative skill or 
improved performance of an existing social communicative skill. Target skills were different 
for each child as these were collaboratively determined with their parents, after the screening 
process was completed. Target skills identified for the three children were all verbal 
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utterances in response to stimulus question, statement, or presentation of highly desired or 
disliked item in social interactive contexts with their parents. 
 The independent variable was a 1-2-minute self-modelled video presented multiple 
times over 5 consecutive sessions on a mobile device, featuring each child engaging with a 
parent, in appropriate aspects of the target skill. Current research report that self-modelling 
interventions are most effective with 1-6 viewings of a 2-3 minute video, with said effects not 
influenced by the increase in number of viewing times (Shukla-Mehta, et al., 2009; Dowrick, 
2012). The children watched their videos with the researcher at least once each session. 
Ethics 
 This study was approved by the University of Canterbury Human Ethics Committee 
(HEC 2018/31 Amendment 1) upon registration of the thesis proposal. A copy of the approval 
of this study is provided in Appendix A. 
Recruitment 
 From a list of disability and health service agencies, the researcher, in agreement with 
her supervisors, identified a suitable agency to contact for access to a service pool of clients to 
invite for participant recruitment. An email was sent to the agency, with attached information 
sheets for the organisation (see Appendix B), for the parents of participants, and for the 
children participants, which contained an explanation of study objectives, participant 
requirements, and contact details of the researcher and researchers’ supervisors, in case of 
questions regarding the study (see Appendices C, D, E and F). Subsequently, the organisation 
passed on the provided cover letter and information sheets, embedded in an organisational 
letter, to potential families inviting them to initiate contact with the agency.   
 Following communication by interested parents/caregivers with the health agency, 
their contact information was passed on to the researcher, who then contacted the 
parent/caregiver by telephone for an initial screening procedure (see Appendix G). Based on 
information from the initial telephone screening, the researcher and her supervisor, then 
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proceeded to assess the details of potential participants and identify at least three children 
suitable for intervention that focused on improving social communication skills (e.g. 
requesting; responding to/initiating greeting; commenting; protesting; turn taking). After 
establishing each child’s eligibility, the researcher proceeded to organise a home visit, where 
consent and assent were obtained (see Appendices H and I), and the Social Communication 
Questionnaire (SCQ) was conducted with the parents (see Appendix J).    
Participants 
 Six parents initially responded to the invitation for participant recruitment; however, 
three potential participants withdrew just after consent was obtained and baseline observation 
was to begin. All recorded information about the potential participants who withdrew were 
destroyed and removed from the study. Three male children aged between 5 and 7 years 
(mean = 6.33 years; standard deviation = 1.15) participated in this study and were assigned 
pseudonyms to ensure their anonymity. 
Inclusion criteria. Inclusion criteria for this study required children to be between 5-
10 years old and reside in Whangarei, Northland, New Zealand. A formal diagnosis of 
ASD by a paediatrician, registered psychologist, psychiatrist, or specifically trained 
physician was essential requiring them to benefit from learning a new social 
communication skill (i.e. requesting, rejecting, greeting, responding, etc). The children 
must also be able to express in at least one-word utterances and attend to a two to 
three-minute video.   
Exclusion criteria. Exclusion criteria included children who were unable to attend to 
a two to three-minute video, those whose parents/caregivers did not report difficulties 
in social communication skills and those who were not diagnosed with ASD by a 
paediatrician, psychologist, psychiatrist or specifically trained physician. Due to the 
likelihood of a variety of methods and measures utilized during diagnosis by different 
clinicians, the diagnostic methods used were recorded as needed, but did not form part 
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of the exclusion criteria. Table2 displays the children’s pseudonyms and basic 
demographic information. 
Table 2. Children participant pseudonyms and demographic data. 
Name  Age (years) Gender Ethnicity Diagnosis 
Gian 7 Male Tuvaluan ASD¹; developmental delay - 
type not specified 
 
Kyle 7 Male Tongan ASD¹ 
 
Ben 5 Male NZ European ASD¹ with language 
impairment 
Note. 1: ASD = Autism Spectrum Disorder 
 
 
Gian. Gian is the older of two siblings. He is verbal and has good vocabulary but does 
not always use his words in context. Gian’s speech can also be unintelligible due to 
articulation difficulties. Gian’s medical history is significant for breathing difficulty after 
immunisation at five months, when he subsequently underwent tracheal surgery and was on 
hospital ventilator for three months. He was fed by nasal tube until one year old and was only 
noted to start meeting developmental milestones since then. Gian was initially diagnosed with 
global developmental delay and received speech-language therapy and occupational therapy 
at day care. He received an ASD diagnosis at 5 years and 3 months from a clinical 
psychologist and was referred for ASD intervention, where the researcher worked with him 
and his family fortnightly for 6 months, a few months before participation in this study. He is 
currently on his first year of primary school and his special interests include numbers, 
computer games and watching YouTube videos. Gian has exceptional mental calculation 
skills that allow for quick computation of one’s age and the specific day of one’s birthdate by 
providing him with a person’s complete date of birth. He also computes mathematical 
equations beyond age-appropriate levels and can talk about these interests for extended 
periods of time; However, Gian’s parents are concerned that he is not able to carry out an 
ordinary conversation beyond single-turn interactions with them about other topics unless 
consistently prompted. Gian will not expand beyond single-word, phrase or sentence 
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responses to functional questions, such as, “what are you doing” or “what did you do at 
school?”. He will instead shift topics after one-utterance responses, walk away and ignore a 
direct question, or respond with noncontingent topics of interest, such as numbers. Gian’s 
parents identified these undesired responses for the study. These limitations are consistently 
reflected by Gian’s results on the SCQ where he obtained a score of 16, thus topic 
maintenance of up to three utterances was collaboratively identified as his target skill for the 
study. He was expected to respond contingently to the question “what are doing/what did you 
do,” and expand with two more utterances by commenting about the same topic.  
Kyle.  Kyle received an ASD diagnosis from a paediatrician at 4 years and 3 months 
via the Autism Diagnostic Observation Schedule (ADOS) Module 1. He has a few single-
word utterances and some rote phrases with non-directed vocalisations. Kyle communicates 
predominantly through gestures, and his communication repertoire is primarily focused 
around obtaining wants and needs or rejecting undesired items. He is currently learning to use 
the Core Board through a speech-language therapy referral. Imitation of some functional 
words, such as “no” and “hungry”, can be facilitated when presented in the song “When 
You’re Happy and You Know It” (e.g. “When you’re happy and you know it, say NO”); 
However, Kyle seldom initiates the use of these words spontaneously in context. Kyle’s 
mother was involved in an ASD parent training programme, where the researcher was able to 
work with her for a few weeks, three months prior to Kyle’s participation in the study. Kyle 
obtained a score of 22 in the SCQ, and his mother emphasised Kyle’s inconsistent ability to 
respond to yes-no questions when asked “Do you want (food item)?”. When Kyle does not get 
understood, he gets upset and becomes aggressive. He will grab desired items, especially 
food, and will often cry, scream or hit his head with his fist when his communication attempts 
are not understood or when he is given the wrong item. These undesired responses were 
identified for the study. Kyle is reportedly able to express “no” verbally or by shaking his 
head when protesting, albeit inconsistently, but his mother also wants him to be able to 
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express “yes” to affirm when he does want something offered to him instead of grabbing. For 
this reason, responding to yes-no questions relating to desired or undesired items, was 
collaboratively chosen as Kyle’s target skill for the study, specifically to affirm with a “yes” 
utterance when he does want something offered to him.  
Ben.  Ben is younger of two siblings from a bilingual family, born to parents of 
Hungarian-South African and Argentinian ancestry. He received his ASD diagnosis from a 
clinical psychologist at 3 years and 5 months, where he was noted to present slight delays in 
gross motor skills and significant delays in receptive and expressive language, as well as 
social communication skills. An auditory assessment revealed adequate hearing for speech. 
English is the predominant language at home, but Ben also understands some basic Spanish 
words his mother often uses with him, such as “dale” for “hurry”. Ben had speech-language 
therapy and occupational therapy assessments at 2 years old and received intervention for one 
year. He was also referred for behaviour support to decrease challenging behaviours related to 
ASD. The researcher previously worked with Ben through this referral, fortnightly for 5 
months, and rapport has been established six months prior to Ben participating in this study. 
Ben scored 17 in the SCQ. He currently communicates through verbal means using simple 
sentences with some misarticulations and can sustain conversational interactions for two to 
three turns; However, his parents report that Ben exhibits screaming and inappropriate 
exaggerated behaviours such as throwing or pushing, when protesting or expressing rejection, 
consequently identified as undesired responses for the study. The target skill collaboratively 
chosen for Ben was to politely protest/reject with “No, thank you”, when offered something 
he dislikes.   
Setting 
 The study was conducted in each child’s family home. The SCQ, all video 
presentations and video recordings for baseline, intervention, short-term maintenance, long-
term maintenance, and generalisation conditions were conducted in the same setting at 
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prearranged times. Adult-child interactions were designated in specific locations in each of 
the children’s homes as depicted in their videos, such as the dining area and family room to 
allow for more natural parent-child interaction opportunities necessary to elicit target skills.  
Materials and Equipment 
 Videos were taken using the Samsung Galaxy S5 smartphone video recorder, on a 
mobile device case with stand. Subsequently, videos taken for the VSM were edited using the 
free KineMaster for Android offline video editor software program on the same device, to 
remove observable prompts and produce a video sequence of each child interacting with the 
parent and performing the target behaviour correctly. The filming sessions utilised random 
materials identified by the parents as each of their child’s highly preferred or least preferred 
items. These included food, books and toys that were usually present within the child’s 
natural environment. The participants’ videos were uploaded into individual USB flash drives 
and they were able to watch them either from their own devices, or direct from the Samsung 
Galaxy S5 smartphone device during each intervention session. 
Measures 
 The Social Communication Questionnaire (SCQ) - Current Form (Rutter, Bailey & 
Lord, 2003) was used to collect information about the children’s current skills and difficulties, 
which were then used to guide the specific video self-modelling intervention. Previously 
known as the Autism Screening Questionnaire, the SCQ is a valid, concise, easily 
administered and cost-effective screening measure based on the Autism Diagnostic Interview 
- Revised (ADI-R), a more comprehensive autism diagnostic instrument (Berument, Rutter, 
Pickles & Bailey, 1999; Marvin, Marvin, Lipkin & Law, 2017). Research outcomes from a 
meta-analysis of the utility of the SCQ as a screening instrument for ASD by Chesnut, Wei, 
Barnard-Brak and Richman (2017) verifies its validity by examining clinician preferences for 
autism-specific initial screening tools over the last 15 years. These results proved the SCQ a 
satisfactory and adequate ASD screening measure with a reliability coefficient of 0.885 
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(Rutter et al., 2003; Chesnut et. al., 2017; Moody et al., 2017). Validity and reliability studies 
on the SCQ also obtained strong sensitivity and specificity (.93 and .93 respectively for verbal 
children; .91 and .81 respectively for nonverbal children) for differentiating between children 
with and without ASD (Marvin et al., 2017; Chandler et al., 2007).  
 As one of the most extensively used and investigated ASD screening tools (Chesnut et 
al., 2017; Marvin et al., 2017), the SCQ helps determine the need for a more comprehensive 
autism evaluation. It highlights behaviours that are not commonly observed in neurotypical 
populations, and is recommended for children over the age of 4 and intellectually functioning 
within the age of at least 2 years. A cut-off score of ˃15 is proven to positively suggest the 
likelihood of autism (Rutter et al., 2003; Berument et al., 1999), although it has been 
mentioned that varied populations and objectives warrant different cut-off thresholds (Eaves, 
Wingert, Ho & Mickelson, 2006; Allen, Silove, Williams & Hutchins, 2007; Marvin, et al., 
2017). The SCQ has two versions, the Lifetime Form and the Current Form. Both versions are 
40-item principal caregiver rated yes-no feedback forms, but their difference lie in the focus 
of item questions. The Lifetime Form focuses on complete child developmental history, and 
the Current Form focuses on child behaviours from the past three months (Rutter et al., 2003). 
The use of evidence-based screening tools identifies not only difficulties but also strengths in 
social communication and emphasises competencies that support treatment planning for 
individuals with autism (Elleseff, 2016).  
 Researcher-made Observation Forms (see Appendix K) were used to gather 
information regarding performance of target skill and non-occurrence of target skill including 
undesired responses from each child, using frequency count. These Observation Forms were 
used to record data across all phases of the study. Verbal and nonverbal stimuli, target skill, 
and undesired responses as part of non-occurrence of target skill, were specified on each 
form. The Observation Forms introduced two response options, yes or no, to indicate whether 
the child was observed to perform the target response, undesired response or non-occurrence 
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of both, against ten opportunities to respond to stimuli for each study phase. The total 
frequency of target responses from the total number of presentations was calculated for each 
study phase. From the number of non-occurrence of target skills, the frequency of undesired 
responses was likewise calculated for each study phase. 
 The same observation forms were used to validate the inter-rater reliability of the 
repeated measure. This has implications for the validity of study outcomes. To establish inter-
rater reliability, three qualified speech-language therapists randomly assigned to each child, 
were tasked to independently observe each of their assigned child’s video recordings and 
score the number of target and non-target responses noted within the observation time. Non-
target responses were also identified as either undesired responses or not. The total number of 
target responses and undesired responses were then recorded separately on the same forms 
and tallied with the researcher’s own observation records. In reviewing the reliability scores, 
80% was selected as the predetermined criterion for acceptable levels of agreement. 
 After the last second maintenance session, a follow up questionnaire (see Appendix L) 
was handed out to the parents with a postage paid return envelope. Parents were asked to 
briefly complete the researcher-made 10-item questionnaire to be handed back or posted back 
to the researcher. The first 7 items of the questionnaire utilised a 5-point Likert rating scale to 
measure social validity, and the last 3 items used a nominal yes/no rating scale to measure 
generalisation (Appendix L). The questionnaire, adapted from Buggey (2012), Buggey et al. 
(2011) and Kabashi and Epstein (2017), helped determine if the parents considered VSM a 
socially acceptable and viable intervention to utilise and develop at home, and helped 
determine if the new skills generalised into other situations, settings, or persons. 
Procedure 
 After establishing each child’s eligibility, obtaining consent and assent, and 
conducting the SCQ with the parents, the researcher and parents referred to the results from 
the SCQ to collaboratively identify a possible target social communication skill for the 
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intervention. The information gathered were discussed with the researcher’s supervisors and 
used to guide the specific VSM intervention for each child. Observation and video recording 
then commenced allocating 10-20 minutes of observation time each day. Allocations covered 
consecutive days for baseline condition, filming and video production, intervention, short-
term maintenance and generalisation conditions, followed by long-term maintenance data 
collection six weeks after. The first 5 minutes of these sessions involved parents preparing the 
setting, discretely laying out food or toys within the child’s vicinity, to make them accessible 
to the child.  
Baseline. Baseline evaluations were conducted for three to five consecutive sessions, 
at five to fifteen minutes duration, the week before intervention. Originally, baseline data was 
to be recorded discreetly by the parents using a Samsung Galaxy S5 mobile device, while the 
researcher live-streamed the video remotely through built-in screen mirroring capability on 
another device. This was intended to minimise observer influence on baseline data (Eastvold, 
Belanger & Vanderploeg, 2012); However, due to the technical process being reasonably 
complex for the parents and difficulties connecting remotely with the live stream during the 
first recording attempt, it was agreed with the parents that all baseline data video recordings 
will be collected by the researcher on site. The researcher is a qualified Speech-Language 
Therapist who has worked with the children participants for a minimum of three months, at 
least six months prior to the study, and rapport was already established with the families. To 
minimise observer effect during home observation, the researcher positioned herself 
unobtrusively in another location (e.g. the family room) with good vantage point for real time 
observation of the parent-child interaction being filmed (Eastvold et al., 2012).  
 Baseline observation commenced as soon as parents were instructed to begin and 
ceased after five to fifteen minutes of interaction. Data was gathered using frequency 
recording of target skill occurrences within the specified period. Off-target responses were 
recorded as non-occurrences of target skills. While the children were not simultaneously 
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observed for baseline conditions, different baseline session lengths were randomly assigned to 
each child and continued until data was stable for at least 3 observations. To allow 
spontaneous elicitation of target skills, observation times were prearranged with the parents to 
capture authentic occasions that allowed opportunities for each child to display the target 
skills, where possible. For instance, organising observation sessions at meal times when the 
child was anticipated to be hungry, to elicit affirmation, or a “yes” response, to stimulus 
question “Would you like some Nutrigrain®?”. Parents identified particular statements, 
questions, or preferred and disliked food, toys or items at home, deemed more likely to 
facilitate situations that determined the need for their child to learn the desired response or 
target skill. Tangible stimuli were often needed to be prepared by parents ahead of 
observation time to create more naturalistic situations, such as making sure there was 
Nutrigrain® available at home, or that spaghetti with tomato sauce was ready for the child, 
just before observation started. 
Video Production. Video production immediately followed baseline data collection. 
Video clips of specific components of the target skill were pieced together to construct a 
complete sequence of a video model where the child is accurately and independently 
performing the target skill while interacting with the parent. Once target skills were 
determined collaboratively with the parents, specific verbal and nonverbal stimuli such as 
statements, questions or items deemed more likely to elicit the target skills were determined 
for video production. Target skills for the three children were all verbal responses to stimuli, 
presented in a socially communicative context with a parent. The child and parent served as 
primary models for the videos. To control for inferential and incidental learning, scripted or 
role-played scenarios were recorded in random order. Initial filming commenced with the 
parents while they were positioned in the designated location. Parents were first instructed to 
pretend their child were in front of and interacting with them, and then then were asked to 
present the identified verbal or nonverbal (e.g. item/object) stimulus for the ongoing video 
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recording. Separately, filming of the children was initiated as soon as they were given 
prompts to facilitate the random production of target utterances while in the same designated 
filming location. Among the three children, while Kyle and Ben were only facilitated to 
imitate production of target utterances during filming, Gian was given a written template or 
script to read during video production, as his target skill was topic maintenance. The script 
included a list of cue sentences regarding a particular topic, such as “It’s colour is red”, “It is 
small”, “It’s shape is a circle”, “It can roll”, and “I like playing with it”. Gian was prompted 
to randomly read the script while filming was going on.  
 The KineMaster offline video editing software application, thereafter, enabled 
trimming, layering, connecting, cropping, zooming and copying of these video clips to 
produce a finished video showing both parent and child interacting with each other as if they 
were actually filmed interacting with each other. Other features of the editing software 
utilised in video production were freezing frames, adjusting speed or motion, removing audio, 
rotating video, fast forward and rewind functions. Additionally, visible and audible prompts 
were edited out and scenes were zoomed in to eliminate unwanted distractions.  
Intervention.  Intervention phase occurred over five consecutive sessions, the week 
following baseline sessions and video production. The researcher sat with each child to view 
their self-modelled videos, at least once every session, at predetermined times, consistently in 
the same location where target skill practice activity was to be done. The time, date, number 
of times the children watched their videos and their reactions to the videos were recorded on 
the observation sheets. Intervention sessions were video recorded and data collection began 
immediately after video viewing. Each child was presented with ten opportunities to perform 
target responses with their parent, as seen in the video, in a five to fifteen-minute activity after 
video viewing.  
 For Gian, the materials used included ordinary toys that he likes to play with such as 
his toy train, Lego blocks, coloured slime, marbles, a spinner, a pen and paper for drawing, 
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and his favourite books. While Gian was engaged in free play, his parent used one of the 
specific stimuli questions/statement (i.e. “What are you doing?”, “What’s that?”, “Tell me 
about it” or “Tell me more”). The use of fillers such as “uh-huh” or “okay” were utilised to 
acknowledge that the Gian was heard. A pause of approximately five seconds was provided 
whenever Gian would stop talking, before his parent presented the stimuli again.  
 For Kyle, materials used were food items such as his favourite chips, biscuits, cookies, 
gummy and chocolate candies. His parent presented the food item with the stimuli question 
“Would you like some ___?”, and gave the item to Kyle when he responded with “Yes”. The 
presentation was repeated after approximately five seconds when Kyle did not respond or 
when he tried to grab the item. The next opportunity was presented again after Kyle has 
finished eating his food item.  
 For Ben, materials used were food items he disliked such as his mother’s spaghetti 
with tomato sauce, a variety of nuts, seeds, and vegetables, as well as food he liked such as 
popcorn, tinned spaghetti and bag of crisps. Ben’s parent initially presented the food item 
with or without the stimuli question “Do you want some __?” or “How about __?” and waited 
for Ben to respond with “No, thank you”. The stimuli question was then presented again after 
a five-minute pause if Ben did not respond. Ben was intermittently presented with food items 
he liked as well, since intervention time coincided with Ben’s meal or tea time, for more 
functional interactions. Filming was ceased when child distress was noted, or aggressive 
behaviours were exhibited by each child. 
Maintenance.  The succeeding phase involved data collection for two maintenance 
phases. Short term maintenance phase (Maintenance 1) occurred over three consecutive 
sessions the week after intervention, while long term maintenance phase (Maintenance 2) 
occurred over three consecutive sessions six weeks after generalisation phase. Maintenance 
sessions were video recorded and data collection conditions for the two maintenance phases 
were similar to baseline, which did not include video viewing. During both maintenance 
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phases, sessions immediately started with the implementation of five to fifteen-minute target 
skill practice activities, where each child was presented with ten opportunities to perform 
target responses with their parent, utilising the same materials. Sessions for both phases were 
video recorded and data was documented on the observation sheets. 
Generalisation.  Following the first maintenance phase, generalisation data was 
collected over three consecutive sessions. This time, the children were observed as they 
interacted with people other than their parents and utilised stimuli items other than those used 
during the previous three phases of the study. This was intended to determine the 
generalisation of skills across people and stimuli. Generalisation sessions likewise 
immediately began with the implementation of target skill activities, presenting ten 
opportunities for each child with either an adult or peer. Similar to baseline, generalisation 
sessions were video recorded and data collection conditions did not include video viewing.  
Social Validity.  Upon conclusion of the study after the second maintenance phase, 
parents were asked to complete a short researcher-made follow-up parent questionnaire that 
assessed generalisation and social validity of the VSM intervention. A postage paid return 
envelope was included with the questionnaire to give the option of posting them back to the 
researcher if parents were unable to hand them back straight away. Parent responses from the 
generalisation items in the questionnaire were recorded to supplement observation data 
collected from the generalisation phase. When data was received back by the researcher, each 
child participant was presented with a $20 gift voucher to acknowledge their participation in 
the study. 
Reliability 
 All sessions were video recorded to reinforce accuracy of data observation, procedural 
validity and treatment fidelity. The observation sheets provided specific cue questions or 
utterances from parents, and specific target responses from each child, to ensure treatment 
was administered and recorded as proposed. Three qualified speech-language therapists 
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served as reliability observers. They were each randomly assigned to a child participant, 
contingent to the onset of study implementation for each child. Inter-rater reliability was 
collected for approximately 30% of data from baseline, intervention, generalisation and the 
two maintenance phases, using the same observation forms. The reliability observers were 
initially familiarised with operational definitions, examples and non-examples of target 
responses and off-target responses, and respective verbal and nonverbal stimuli for each child. 
They then viewed randomly selected session videos from each study phase and scored them 
independently. Point-by-point agreement method was used for inter-rater reliability and was 
calculated by dividing the number of agreements by the total number of agreements and 
disagreements, multiplied by 100% (Gast & Ledford, 2014). An agreement of 80% was 
determined to indicate good inter-rater reliability (McHugh, 2012; Gast & Ledford, 2014).  
 Table 3 displays a summary of inter-rater reliability totals of target responses for each 
child across different phases of the study. Inter-rater reliability ranged from 83.33% to 100% 
for all the children across phases. Inter-rater agreement for Gian was 95.42% with a range 
from 83.33% to 100%, 94.64% for Kyle with a range from 85.71% to 100%, and 96.67% for 
Ben with a range from 83.33% to 100%. An over-all inter-rater agreement total of 95.58% 
was calculated with a range of 83.33% to 100%. These figures are all considered within 
acceptable range (McHugh, 2012). 
 
Table 3. Inter-rater reliability totals for target responses across study phases (%).   
 




Gian 100 93.75 100 83.33 100 
Kyle 100 100 100 85.71 87.50 
Ben 100 83.33 100 100 100 
  
 Inter-rater agreement for undesired responses obtained from the total observations of 
non-occurrence of target skills was also calculated. The frequency ratio method was utilised 
to calculate agreement between observers for the number of undesired responses across all 
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phases of the study, by dividing the smaller total by the larger total, multiplied by 100 
(Kazdin, 2011; Gast & Ledford, 2014). Table 4 displays a summary of inter-rater reliability 
totals of undesired responses for each child across different phases of the study. An overall 
inter-rater agreement total of 98.15% was calculated with a range of 83.33% to 100%. Inter-
rater agreement for Gian was 100%, 94.44% for Kyle, with a range of 83.33% to 100%, and 
100% for Ben.  
 
Table 4. Inter-rater reliability totals for undesired responses across study phases (%).  
 




Gian 100 100 100 100 100 
Kyle 83.33 88.89 100 100 100 




 Observation data was analysed visually in table forms and graphic representations to 
determine the effect of VSM intervention on social communication skill acquisition. The total 
frequency of target responses was computed for each session across phases and illustrated for 
visual inspection. The average level was also calculated, and range of level analysed to 
evaluate changes in the variability, level and trend of each child’s baseline data against their 
intervention, two maintenance phase data and generalisation data. The latency to change 
(Nock, Michel & Photos, 2007, p.346) from each child’s baseline data to intervention data 
was likewise examined to test the study’s hypothesis of accelerated learning attributed to 
VSM. Furthermore, the percentage of data points exceeding median (PEM) of baseline level 
was applied to measure intervention effect sizes. The PEM method was preferred over other 
effect size measures because it accommodates for the presence of 0 or 100 (ceiling or floor 
effect) baseline values (Ma, 2006), which was the case for this study. Ma (2006) proposes, to 
calculate the PEM for studies that aim to measure increases in behaviours, the percentage of 
intervention data points above the median value of baseline level is computed. The 
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recommended criteria for effect size measurement considered values below 50% as 
ineffective, between 50% and 70% as mildly effective, between 71% and 90% as moderately 
effective, and values between 91% and 100% as very effective intervention (Ma, 2006; Sen & 
Sen, 2019).  
 The number of off-target responses during each session were also recorded for all 
children, as part of their non-occurrence of target responses. The number of off-target 
responses were totalled for each phase, and the sum divided by the number of sessions for 
each phase. This produced a mean number of undesired responses for each phase of the study.  
Results 
VSM Intervention Effect on Target Social Communication Skills 
 This study examined the effect of VSM intervention on the social communication 
skills of children with ASD. Visual inspection of data revealed that all children gained 
significant improvements in target social communication skills, indicating the effectiveness of 
video self-modelling as an intervention method. The direct replication of positive effects 
across three children further supports the success of treatment.  
 Figure 1 displays a summary of the frequency of target responses for each child across 
all phases of the study. 
 Subsequently, the mean frequency and range of target responses for each child across 
all phases in the study is presented in Table 5, indicating the mean number of VSM video 
viewing times for each child during intervention. The number of video viewings did not seem 
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Table 5. Mean frequency and range of target responses for each child across study phases. 








r = 0 
6.80 
r = 4-9 
5.67 
r = 5-7 
5 
r = 4-6 
6.67 
r = 6-8 
5 
Kyle 0 
r = 0 
3.20 
r = 0-7 
5.67 
r = 5-6 
6.33 
r = 5-7 
6.67 
r = 6-7 
10 
Ben 0 
r = 0 
4.80 
r = 4-6 
5.33 
r = 4-7 
5 
r = 5 
6 
r = 5-7 
3 
Note: r = range 
  
 Experimental outcomes regarding VSM intervention effect on target social 
communication skill acquisition and maintenance are discussed for each child across the 
different phases of the study.  
 Gian. As illustrated in Figure 1, Gian’s data was stable at 0 level for all three baseline 
sessions. He did not make additional comments following initial responses to stimuli 
questions. Instead, after single-utterance contingent responses, he promptly shifted to his 
topics of interest, usually numbers, and talked continuously about them almost by rote, such 
as “What is three times four? It’s twelve, and three times five is fifteen, etc.” or “The even 
numbers are two, four, six, etc.”. Upon introduction of VSM intervention, rapid skill 
acquisition was immediately observed during the first intervention session and was 
maintained through all other sessions. This demonstrated a short latency to change from 
baseline to intervention, suggesting a strong treatment effect.  
 Although Gian’s intervention data was slightly variable and displayed an ascending 
trendline that descended slightly, there was an obvious change in the level and trend from 
baseline to intervention. Gian’s average rate of performance increased to 6.80 from 0 level at 
baseline, ranging from 4 to 9 target responses per session, and skill acquisition of 6.80, as 
presented in Table 5. Gian’s data for the two maintenance phases, one week after intervention 
and six weeks after generalisation respectively, both displayed stable ascending trendlines, 
although at slightly different levels. Gian’s performance slightly decreased in maintenance 1 
to an average of 5.67 with a range of 5 to 7 target responses, and slightly increased again at 
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maintenance 2 to an average of 6.67 with a range of 6 to 8 target responses per session. Both 
data showed that target skills gained from intervention were generally maintained. Gian’s data 
indicated a PEM score of 100% from baseline across all other phases of the study, strongly 
suggesting a high magnitude of treatment effect, implying that VSM intervention was very 
effective for Gian.    
 Kyle. Figure 1 also presents Kyle’s baseline data to be stable at 0 level. Kyle did not 
respond “yes” to cue questions or when offered highly desired food items, instead, he either 
snatched, grabbed, yelled or cried, which were recorded both as non-occurrence of target 
responses and off-target responses. With the introduction of VSM intervention, there was an 
observable change in level and trend of Kyle’s data from 0 level at baseline to an average 
performance of 3.20, with a range of 0 to 7 target responses per session. Kyle’s first two 
intervention sessions appeared to have maintained from baseline at 0 level showing skill 
acquisition on the third intervention session. Kyle’s skill acquisition, which averaged to 3.20, 
indicated a two-session latency to change. Upon skill acquisition, Kyle’s data displayed an 
ascending trendline that was maintained throughout the duration of the study suggesting an 
increased mastery of target responses.  
 Kyle’s performance at maintenance 1, the week after intervention, increased in level 
from intervention phase to an average of 5.67 with a range of 5 to 6 target responses per 
session, and further increased at maintenance 2, six weeks after generalisation, to an average 
of 6.67 with a range of 6 to 7 target responses per session, suggesting that skills gained were 
maintained. PEM statistics was obtained consisting all of Kyle’s data points across the 
different phases of the study, including maintenance and generalisation, for a more accurate 
gauge of treatment efficacy (Preston & Carter, 2009). The longer latency to change depicted 
in Kyle’s data produced a low median score during intervention despite a relatively high 
range of target responses. This likewise impacted on his PEM score of 85.71%, suggesting 
that VSM intervention was moderately effective for Kyle (Ma, 2006; Sen & Sen, 2019). 
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While PEM approach can be used to quantitatively complement results from visual 
inspection, Kyle’s PEM score did not seem to capture his mastery of target skill and the 
magnitude of overall intervention effect, an identified weakness of PEM statistics (Ma, 2006).  
 Ben. Ben’s baseline data was stable at the 0 level for all sessions as presented in 
Figure 1. He showed inappropriate behaviours to express rejection or protest of highly 
undesired food items offered, which were recorded as part of non-occurrence of target skills. 
A change in level was immediately observed on the first session following VSM intervention, 
suggesting a short latency to change.  
 Ben’s intervention data presented with an ascending trendline that descended slightly 
on the last session. His average performance during intervention phase was 4.80 with a range 
of 4 to 6 target responses per session, and a skill acquisition of 4.80. Ben’s average 
performance for the two maintenance phases were, 5.33 for maintenance 1 (one week after 
intervention) with a range of 4 to 7 target responses per session, and 6 for maintenance 2 (six 
weeks after generalisation) with a range of 5 to 7 target responses per session. Both 
maintenance data had ascending trendlines with minimal variability during maintenance 2. 
This suggests that target skills acquired were maintained after intervention. Ben’s PEM score 
was 100% demonstrating a high magnitude of treatment effect or large effect size, further 
indicating that VSM intervention was very effective for Ben. 
VSM Intervention Effect on Off-Target Responses 
 Throughout the duration of the study, the number of off-target responses were 
recorded as part of the non-occurrence of target skills. Figure 2 presents the mean number of 
each child’s off-target responses relative to the mean frequency of target responses across all 






    Figure 2. Mean frequency of target responses against mean number of off-target    
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 From the tally of non-occurrence of target skills, Gian was recorded to display 2 off-
target responses during baseline and none throughout the duration of the study. This translated 
to an average of 0.67 off-target responses for baseline on his graph in Figure 2. As indicated, 
Gian’s frequency of off-target responses decreased and maintained at 0 level, with the 
acquisition and increased application of target responses.  
 Kyle was noted to display a high average frequency of 6.50 off-target responses 
during baseline, which slightly decreased during intervention. His data showed a rapid 
decrease of off-target responses to 0 level during maintenance 1 and generalisation phases, 
with a very minimal increase noted after six weeks, during maintenance 2. Figure 2 further 
implies that Kyle’s off-target responses essentially decreased as he learned to use his target 
responses. 
 Ben’s average frequency of off-target responses during baseline phase was recorded at 
4.20, which decreased consistently throughout intervention and maintenance 1 and 2, with a 
slight increase during generalisation phase. Similarly, a general decline in Ben’s off-target 
responses was apparent following acquisition and application of target responses as indicated 
in Figure 2. 
Generalisation 
 During generalisation phase, each child was presented with the same opportunities to 
practice target responses, by utilising different stimuli items and interacting with different 
people from the video, while the setting remained the same. Each child’s performance during 
generalisation phase are discussed. 
 Gian’s generalisation data was slightly variable with a slightly decreasing trendline. 
His average performance was 5 with a range of 4 to 6 target responses per session, indicating 
a lower average level than intervention and the two maintenance phases, but significantly 
higher than baseline. His data demonstrated that target skills gained were generalised with 
different people and different items. Similarly, Kyle’s generalisation data was variable, but it 
73 
 
showed an increased in level from maintenance 1 to an average level of 6.33 with a range of 5 
to 7 target responses per session. This suggests that target skills acquired have generalised to 
different people and different items. Moreover, Ben’s generalisation data indicated an average 
level of 5 with a stable range of 5 target responses per session. His generalisation trendline 
was stable, and although it decreased slightly from maintenance 1, there was significant 
change in level from baseline, indicating that skills acquired have generalised to different 
people and different items. 
 Towards the end of the study, the parents answered three items about generalisation of 
target skills following intervention on the follow-up questionnaire. All the parents responded 
positively to generalisation of target skills to different situations (e.g. playing, walking about 
town, at a birthday party, watching YouTube videos), settings (e.g. at a friend’s house, at 
school, at a fast food place), and people (e.g. with strangers, friends, teachers). 
 Overall, generalisation data from the two sources, visual information from Figure 1 
and parent responses from the follow-up questionnaire, reflected that target skills gained by 
each of the three children have generalised to other situations, settings, stimuli and people. 
Social Validity 
 In addition to the three generalisation questions, the follow-up questionnaire for 
parents also contained seven questions that assessed social validity using a Likert scale. 
Information was gathered regarding the parents’ perceptions about relevance, implementation, 
effect on their children’s target social communication skills, and the feasibility of utilising 
VSM intervention in the future. The parents all “strongly agreed” that each of their children’s 
target social communication skills were important for children with ASD to learn, that VSM 
intervention was solely responsible for the new skills their children gained, that they would 
recommend VSM as an effective intervention method, and that they would consider creating 
similar videos for intervention in the future. Additionally, one parent “agreed” and two 
parents “strongly agreed” that their children gained adequate skills to improve on their target 
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skills, more confidence with their social communication skills by participating in the study, 
and that study implementation did not disrupt their children’s daily routines. Overall, the 
parents’ responses regarding relevance, implementation, effect and feasibility for future 
application of VSM intervention were optimistic.  
Discussion 
Summary 
 The primary aim of this study was to investigate the effect of VSM intervention on the 
social communication skills of children with ASD. Particularly, the study investigated 
whether VSM intervention appeared to result to accelerated learning and maintenance of 
target social communication responses for each of the child participants with ASD. The study 
included three male children between 5 and 7 years old, from varied backgrounds, ethnicity 
and levels of social communication functioning. The three children and their parents 
participated throughout the study. Results of the current study suggested that implementation 
of VSM intervention led to the rapid acquisition and maintenance of target social 
communication skills across all three children participants. These findings are consistent with 
the outcomes of previous studies supporting the efficacy of VSM intervention in teaching 
social communication skills to children with ASD (Kabashi & Epstein, 2017; Wert & 
Neisworth, 2003; Shukla-Mehta, et al., 2009; Litras, et al., 2010; Buggey, 2005; Gelbar, et al., 
2012; Sherer et al., 2001).  
 The study also examined off-target responses relative to the children’s performance of 
target social communication skills. As anticipated, off-target responses were observed to 
decline as the children’s performance of target responses improved. These outcomes were 
found to support results from various VSM studies where unwanted behaviours decreased 
relative to target social communication skill acquisition (Buggey 2005; Buggey, et al. 1999; 




 Additionally, results gathered from this study showed that the three children 
participants exhibited generalisation of target skills across situations, settings, materials and 
people, likewise corresponding with the findings of similar VSM intervention studies 
(Boudreau & Harvey, 2013; Buggey et al.,2011; Davis, 2019; Kabashi & Kaczmarek, 2017; 
Kabashi & Epstein, 2017; Lee et al., 2017; Litras et al., 2010; Lemmon & Green, 2015; 
McFee, 2010). Moreover, as with prior VSM intervention studies, the current research 
determined parents’ perceptions of VSM as a socially valid intervention they would 
recommend and consider utilising in the future (Kabashi & Epstein, 2017; Kabashi & 
Kaczmarek, 2017; Lemmon & Green, 2015).  
 In contrast to previous studies that found VSM intervention to have no effect due to 
target skills way beyond the children’s learning potential (Andrade, 2018), children being 
younger than 4 years (Buggey 2012), or having low cognitive and functional skills 
(Williamson et al, 2013), the efficacy of VSM intervention in the current study may be 
attributed to selected target skills within the children’s zone of proximal development, and 
child participants being over four years old, with some level of imitation skills, suggesting 
functional and cognitive skill levels compatible for the application of VSM intervention. 
Research Design 
 Some distinct advantages of this study include, (1) its multiple baseline design that 
allowed for observation of baseline control conditions against treatment effect across children 
participants, (2) the single subject design which further enabled an individualised intervention 
and a more individual inspection of each child’s performance, (3) the inclusion of short-term 
and long-term maintenance and generalisation conditions, (4) the strong interrater reliability 
on the repeated measure of target behaviours (5) incorporating parent perceptions on 
intervention applicability and feasibility, (6) incorporating parent perceptions on social 
validity, and (7) utilisation of familiar daily routines in the home environment increasing 
ecological validity . Efficacy of VSM intervention was explored using treatment gains 
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observed in the children’s performance of target responses during the different study phases 
relative to baseline. The results from each child’s performance relative to baseline, during 
treatment, upon withdrawal of treatment, during generalisation and during follow-up six 
weeks later, evidenced the greater likelihood that VSM intervention was responsible for these 
positive changes in the children’s target social communication responses, than that they could 
be accounted for by alternative factors such as maturation. The replicated effect across the 
child participants further establishes that these positive changes are unlikely to have occurred 
by chance alone. 
 As an early efficacy study, the valuable contribution of this research expands on 
existing literature of similar single subject research designs that provide evidence to support 
the efficacy of VSM intervention on the social communication skills of children with ASD. 
Small scale studies such as this, provide preliminary experimental evidence that strengthen 
the efficacy of an intervention (Fey & Finestack, 2011). This study is anticipated to contribute 
to the robust collection of small-scale, single subject, early efficacy experiments on VSM 
intervention, that serve as the basis for facilitation of more comprehensive, later efficacy 
studies, and pave the way for larger-scale investigations on VSM intervention effectiveness.   
Video Production 
 Shukla-Mehta et al. (2010) expressed a number of challenges in the process of 
producing self-modelled videos for intervention. Collecting videos of the target skill can take 
time as children’s compliance must be considered (Bellini & Akullian, 2007; Sherer, et al., 
2001) in role playing or imitation of target skills (Buggy et al., 1999; Delano, 2007). In 
addition, Buggey et al. (1999) imply the challenge of eliciting a target skill for VSM that is 
beyond the child’s current abilities. In contrast, the process for VSM production observed in 
the current study was time-efficient, simple and straightforward. All the children participants 
were compliant, and imitation of target skills were easily facilitated in 1-2 filming sessions, 
rendering a likewise uncomplicated video editing process with the simple operation of the 
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KineMaster© video editing programme. The children’s levels of functioning certainly 
contributed to the uncomplicated process of this study’s video production, where some form 
of imitation and skill acquisition were present in all child participants, including the child who 
had a higher SCQ score. Furthermore, target skills identified for each child based on the SCQ 
were collaboratively selected with their parents ensuring that these were incrementally just 
above their current abilities (Schertz, Baker, Hurwitz & Benner, 2011). In the application of 
VSM intervention for children with ASD, it is therefore significant to consider individual 
differences such as age and level of functioning.  
Efficacy of Video Self-Modelling Intervention 
 VSM intervention appeared to have positive effects for all children participants, 
particularly for Gian and Ben who were observed to exhibit rapid skill acquisition on their 
first intervention sessions.  Both children obtained SCQ scores just above the cut-off 
suggesting that both Gian and Ben’s ASD symptoms were less severe. Both children were 
verbal, appeared to have good rote memory, and both enjoyed making their own videos or 
watching themselves on videos at home. Gian and Ben both had the ability to respond to 
stimuli questions prior to the study, but generally exhibited off-target responses. Gian often 
shifted to his topics of interest after single utterance contingent responses, while Ben often 
resorted to aggressive ways of expressing “no” when protesting or rejecting. Gian’s target 
social communication skill was topic maintenance or expanding utterances by commenting. 
During filming, Gian’s reading ability was utilised by preparing scripted comments about the 
stimulus material that he read a few times for the video, which he then viewed after editing, at 
least once every intervention session. The process of repeated video viewing, which Gian 
seemed to enjoy, appeared to have provided a pattern of target responses for Gian to use on 
actual sessions, thereby facilitating rapid skill acquisition. Similarly, video viewing usually 
brought a smile to Ben’s face, engaging him to actively participate in sessions. The process of 
repeatedly viewing his own video seemed motivating for Ben, potentially initiating the 
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immediate skill acquisition Ben demonstrated on the first intervention session.  
 In contrast, Kyle, the youngest of the three children participants, did not demonstrate 
any affirmative expression before VSM intervention, instead, he either grabbed, yelled or 
cried. Kyle’s SCQ score was highest among the three children suggesting a higher severity of 
ASD. As opposed to Gian and Ben who enjoyed viewing their own videos, Kyle showed 
limited and inconsistent interest with video viewing, and he seemed unable to sustain focus. 
He often displayed either grabbing of the video device or needing frequent prompts to view 
his video. It was initially unclear whether grabbing was prompted upon seeing the device 
because he wanted to play with it or because he wanted to watch his self-modelled video. 
Kyle’s interest was roused over time with prompting every few seconds, yielding increased 
focus, attention and motivation at video viewing, which Dowrick (2012) maintains to be 
essential aspects of a successful modelling process. This led to Kyle viewing his video the 
most times among the three children participants. Kyle’s initially reduced motivation level 
appeared to account for his slight delay in skill acquisition. He was observed to laugh, smile, 
and show increased motivation for video viewing, the more he saw his own video.  
 Evidence suggests that VSM intervention is effective for children who enjoy watching 
themselves on videos (Buggey et al., 1999). In addition, the exceptional capacity for visual 
learning and rote memory in people with ASD (Buggey, 2005; Stevens & Bernier, 2013) 
allow for the remarkably rapid acquisition of sequential information and factual details as they 
relate to their topics of interest (Klin, 2006). Enhanced by the repeated viewing of their self-
modelled videos, Kehle et al (2002) infers that the positive depiction of themselves 
successfully performing target skills is embedded into the children’s memories, guiding their 
actual performances. Thus, as demonstrated in this study, the positive representation of each 
child performing target skills appropriately in their videos, reinforced skill acquisition by 
learning from a viewpoint of self-mastery, which according to Bandura (1997), supports the 
foundation of VSM intervention.  
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 While changes with Kyle’s target skills were observed on the third session, 
improvement in performance of target skills were consistent across all three children, and 
these changes were maintained across all subsequent phases of the study. It was important to 
note that materials used in the video and during sessions to facilitate responding with “yes” 
and “no, thank you” for Kyle and Ben, respectively, were identified as relatively desired and 
undesired items, which may have possibly served as indirect reinforcers. While with Gian, the 
stimuli items used for his video and sessions seemed unlikely to have provided opportunities 
for reinforcement, as the only gains he could have obtained from the activities were increased 
verbal output from himself and increased opportunities to respond to social questions from his 
parents. Given these circumstances, it was unclear whether the materials utilised in the videos 
and during sessions had any direct influence on intervention effects, and therefore warrant 
further investigation.  
 On one occasion during intervention, Ben struggled keeping on-task and exhibited 
more off-target responses, as demonstrated by the slight decline in target responses towards 
the last intervention session. Apparently, his last intervention session was marked by routine 
changes, when his father stayed home at a time and day he was typically not expected to. 
When the first maintenance phase was conducted succeeding his last intervention session, Ben 
quickly regained the increased frequency of target responses, which was further maintained 
after six weeks. Routines provide structure and predictability to many people with ASD, 
causing anxious behaviours to emerge when unexpected changes happen and can have 
negative consequences on learning and information processing (Klin, 2006). The children’s 
parents perceived that current study implementation of VSM intervention did not disrupt their 
routines as sessions were integrated into the children’s usual daily activities, proving to be 
another strong point in the study.  
 Another significant finding in the study that supported the efficacy of VSM 
intervention was the diminished frequency of off-target responses as target responses 
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improved across all children participants. The VSM videos allowed each child to view 
themselves ideally performing target responses without the inappropriate and unwanted 
behaviours that usually manifested in these situations. Viewing their videos undoubtedly 
presented the children with replacement skills for off-target responses without directly 
focusing on eliminating off-target responses. As the children learned to demonstrate target 
skills in response to specific situations, off-target behaviours associated with these 
circumstances inadvertently decreased. This expands on the evidence base that VSM 
intervention is likewise effective in modifying and/or reducing undesired and off-task 
behaviours (Gelbar, et al., 2012; Buggey, 2005; Coyle & Cole, 2004; Lang et al., 2009; 
Bellini & Akullian, 2007; Bellini et al., 2007; Buggey et al., 1999; Wert & Neisworth, 2003).  
Maintenance and Generalisation 
 Similar to Kyle, both Gian and Ben demonstrated increased performance and retention 
of skills learned from intervention to the first and second maintenance sessions. During the 
first maintenance phase upon withdrawal of video stimulus, the setting, material and task 
presenter, as well as the researcher’s presence remained constant. The collective manifestation 
of these constant stimuli associated to target skill acquisition may have supported the 
children’s retention of the intervention process, extending intervention effects into the 
succeeding study phases in the absence of video viewing. Furthermore, when the second 
maintenance sessions were conducted, all the children seemed enthusiastic upon meeting the 
researcher again and rushed to position themselves at their exact locations during activity 
sessions, six weeks prior. The researcher’s presence appeared to have prompted the children’s 
recall of previous activities, more so enhanced by presentation of recognisable materials, 
potentially facilitating the increased production of target responses during the second 
maintenance sessions. People with ASD often tend to exhibit strengths in cued recall and 
associative learning, developing paired associations, such as between a stimulus and a 
response, often without necessarily understanding the relational context between them 
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(Priesler, 2008; Williams et al., 2007; Bhat, et al., 2013). Cued recall, associative pairing and 
rote memory are said to be often prompted by external stimuli (Stevens & Bernier, 2013), in 
this case, the researcher’s presence, and possibly the materials used in sessions, which 
remained constant across most of the duration of the study. 
 Both Gian and Ben’s results declined during generalisation from maintenance, 
although the level of change from baseline was still significant. This was most likely due to 
generalisation sessions involving novel items and task presenters that were different from 
their videos, and therefore, different from the video model they previously learnt from. The 
advantage of including a generalisation phase in the study minimised the children’s 
predisposition to rely heavily on rote memory learning, extending skill acquisition to a level 
of independence. Thus, recognising the significance of considering generalisability of skill 
acquisition in the future selection of intervention options. The evidence of treatment success 
in the study could be attributed to the fundamental characteristic of VSM intervention that 
facilitates learning strengths associated with ASD, such as repetition, visual and rote memory 
learning, and associative pairing relating to social communicative activities.  
 Overall, results from the current study expanded on existing data regarding efficacy of 
VSM intervention for social communication skills in children with ASD. Evidence suggests 
that VSM intervention can result to accelerated learning that is maintained over time and is 
generalisable, with effects not particularly influenced by the frequency of video viewing 
times. The decrease in off-target responses was also attributed to VSM intervention effects 
relative to gains in target social communication skills. Likewise, there was strong support 
from parent participants regarding VSM as an intervention that is effective, relevant to the 
needs of children with ASD and is feasible for implementation in the home setting. 
Furthermore, considerations in the application of VSM intervention includes establishing the 
individual differences of each child with ASD, such as age, extent of focus and attention span, 
motivation, individual abilities, level of social communication functioning, and the specific 
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skills to be addressed by the intervention, which may account for differences in VSM 
intervention effects.  
Implications 
 Findings from the current study indicate that VSM was successful at improving the 
social communication skills of the three children with ASD in the home setting. These results 
may have implications for families, parents and caregivers, especially following the recent 
diagnosis of a child with ASD, regarding an intervention option they can implement at home 
that is effective and utilises commonly available equipment, under the guidance of a trained 
professional, such as a speech-language therapist (SLT). There is not much literature available 
about the application of VSM intervention in the home environment as most studies are 
usually conducted in the school or clinical settings (Shukla-Mehta et al., 2010; Bellini & 
Akullian, 2007). The significance of study implementation in the home setting was directed 
by the guidelines for autism intervention practice. According to Schertz et al. (2011), 
intervention should involve the parents, occur in the child’s natural environment, be guided 
by the child’s motivation and interests, and should incrementally target goals just over the 
child’s current skills or within the zone of proximal development.  
 Furthermore, VSM intervention in the current context was integrated into the 
children’s daily routines and enabled them to increase appropriate verbal responses to 
questions, learn how to express affirmation, or improve in expressing protest or rejection, by 
watching videos that did not require much parental instruction. These outcomes also have 
significant implications to parents and caregivers of children with ASD, regarding an effective 
intervention that is sustainable and not time-consuming, allowing them to focus on other 
family responsibilities. Family dynamics of the children participants in this study may be 
considered representative of the typical family unit, where parents often face more than just 
the responsibility of caring for their children with ASD. The demands of family life such as 
caring for other children, work, financial needs and other personal responsibilities, all 
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contribute to caregiver or parental stress, making voluntary access to external supports for 
children with ASD challenging (Karp et al., 2018). Additionally, parents and caregivers from 
lower educational backgrounds and those with higher stress levels need the most support for a 
practical intervention method (Karp et al., 2018). 
 Likewise, study outcomes have valuable implications for time-constrained educators, 
clinicians and paraprofessionals who work with families and children with ASD, in search of 
an alternative strategy for home-based intervention that is effective and can be collaboratively 
implemented by parents and caregivers. Apart from family challenges, limited funding 
towards public services (Davison, 2019) make eligibility and access for necessary support 
services more difficult (WHO, 2018), requiring the need for an effective, home-based 
intervention.  
 The study also investigated the efficacy of VSM without the aid of supplementary 
strategies. Families, parents and caregivers of children with ASD with limited time, resources 
and abilities may assume that a complex integration process of different approaches is 
necessary for successful skill acquisition. Although some materials utilised in the study may 
have functioned as indirect reinforcers on two of the child participants, improvement in target 
skills were noted on all the three children, suggesting that VSM intervention was effective 
with or without supplementary strategies. Inferences from study results may therefore imply 
that treatment effects were largely due to viewing VSM videos. 
 With technological advancement in recent years, access to digital or electronic devices 
capable of producing and editing customised videos have considerably improved. As 
established with parents prior to initiating study implementation, the technology used in the 
study was typically available (Holst, 2019; Research New Zealand, 2015) and the digital 
operations and applications were simple to operate, especially to one who is familiar with the 
operation of smartphone features, inferring that video editing is accessible, cost-effective and 
can be simple to administer (Goodwyn, Hatton, Vannest & Ganz, 2013).  
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 Study outcomes also revealed that efficacy of VSM extended to reduction of off-target 
behaviours relative to target social communication skill acquisition in this population of 
children with ASD. These further imply that inappropriate behaviours with social 
communicative functions may diminish with replacement skill gains from VSM intervention 
for children with varied abilities. Thus, with evidence of these positive effects, application of 
VSM intervention may afford families and children with ASD better interactions at home, 
more time for other responsibilities and activities, decreased parental and child stress, and 
overall support for better quality of life. 
 Implications to clinical research are highlighted in terms of the study’s contribution to 
empirical literature regarding the positive outcomes of VSM intervention on the social 
communication skills of children with ASD, as a small-scale early efficacy investigation. This 
additional data may further reinforce the foundations of VSM intervention efficacy and serve 
as motivation for the development of larger-scale investigations on VSM that will broaden the 
extent of its application. 
Limitations 
 While study results support the application of VSM intervention, a number of 
limitations warrant consideration when evaluating data and discussing implications. A 
common threat to validity of single-subject designs is the small sample size that limits 
generalisability, an inherent feature of early efficacy studies (Fey & Finestack, 2011). Due to 
time constraints and recruitment difficulties, only three children completed all phases of the 
study and they may be a limited representation of the intended study population. Further 
research using a larger sample size or more varied participant age range is recommended to 
supplement current study outcomes and support generalisability, common features of late 
efficacy and effectiveness investigations. Time restrictions also meant that length of study 
phases, specifically maintenance and generalisation phases, and time measure for the second 
maintenance phase (six weeks), were limited. Study outcomes, therefore demonstrate the 
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short-term efficacy of VSM intervention, and could be made stronger by evaluating data 
across longer time periods for each condition, and a long-term follow-up measure to establish 
the length of time that acquired skills are maintained.  
 Additionally, the utilisation of a nonconcurrent multiple baseline design, sometimes 
considered weaker than the standard multiple baseline design, may threaten validity of study 
results by the effect of external temporal factors on control conditions (Portney & Watkins, 
2008). However, it should be acknowledged that target skills for all children in the study were 
not demonstrated by each child independently prior to intervention, as these were just beyond 
their current abilities or zone of proximal development, hence the zero scores on all baseline 
conditions, which could not have been influenced by differences in onset of baseline 
observations. Given these circumstances, inferences and assumptions must be interpreted in 
the context of the current study. Similarly, the statistical method used in calculating effect 
size, PEM, does not consider magnitude of data points above the median where the meaning 
of calculated scores may possibly be misconstrued (Ma, 2006). 
 While this study asserts the ecological validity of VSM intervention by integrating its 
implementation into the children’s daily routine, it was not viable to control the experimental 
environment. Extraneous factors such as family members not part of the intervention process, 
were present most sessions, sometimes interacting with the child during data collection, which 
may have influenced the child’s performance. However, given that intervention was 
incorporated into the child’s natural environment, the ability to ignore interruptions and re-
focus on task after disengagement should likewise be regarded as integral to the child’s 
learning process. Furthermore, families of children who participated in the study may have 
voluntarily or involuntarily coached the children and facilitated target skills in between 
sessions, which may have influenced the children’s target skill acquisition. The effects of 
these circumstances warrant further investigation in future studies. 
 Finally, while efforts were made to keep the researcher’s presence discreet across all 
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sessions, this factor may have functioned as prompts for the children to engage in target skills 
and therefore needs to be considered as part of the intervention. 
Future Research 
 Outcomes of the current study indicate the efficacy of VSM intervention in improving 
the social communication skills of children with ASD in the home setting. Although, sample 
size was small, its value is reflected on its contribution to literature on early efficacy VSM 
intervention studies for social communication skills of children with ASD. Future research 
that aim to expand on early efficacy investigations may utilise this method with people with 
ASD from more varied demographic backgrounds, ages, abilities and settings, while those 
that aim to provide a starting point for late efficacy investigations may utilise this method in 
more functional and generalisable contexts. Future research that will establish why VSM 
intervention works is warranted to pave the way towards viability of using VSM intervention 
with adolescents and with children younger than 4 years old. Further exploration of the 
application of VSM in different developmental areas of need, such as facilitating 
conversational initiations and interactions, will help establish the generalisability of this 
intervention method. Furthermore, a large-scale comparative study between VSM and other 
video-based interventions will clarify the relative strengths and applications of each of these 
interventions and support parents, caregivers, educators and clinicians with wider options for 
teaching individuals with ASD in different areas of development (Fey & Finestack, 2011). 
Finally, an investigation into parental training needs to be able to successfully intervene for 
their children without the support of an SLT, will empower parents and subsequently develop 
the relative efficacy of VSM intervention in the home setting. In the field of technology, the 
creation of an application template for video production to support even easier administration 
of VSM intervention may be investigated for better generalisability and accessibility of this 




 The current study provides further support to the efficacy of feedforward VSM 
intervention in the acquisition, maintenance and generalisation of new social communication 
skills in children with ASD. The increased prevalence of ASD in recent times has led to the 
development of proactive interventions, such as VSM, that focus on accommodating learning 
differences, building on individual strengths, and promoting independence in individuals with 
ASD, thereby reinforcing the likelihood of positive outcomes and improved quality of life. 
The current study indicated all three children improved, maintained, and generalised target 
social communication skills, consequently decreasing off-target behaviours, thus supporting a 
growing body of research suggesting VSM is an efficacious method, both for skill acquisition 
and affecting positive behaviour change. Subsequently, the VSM intervention process proved 
applicable in the home context, indicating that this can be an option for professionals working 
collaboratively with parents, to increase learning opportunities of children within the bounds 
of ordinary daily routines, utilising ordinary items in the environment. As an early efficacy 
study, the need for systematic replications are necessary, particularly with more diverse 
populations, to support establishment of VSM efficacy, and warrant more robust 
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My name is Ingrid Anne Yu Chi and I am currently undertaking a research project for my 
studies towards a Master of Science in Speech and Language Sciences at the University of 
Canterbury.  I am studying video self-modelling for improving social communication skills in 
children with Autism Spectrum Disorder. Video self-modelling is a technique based on 
observational learning in which individuals view back-edited footages of their behaviour, 
which encourages them to model this target behaviour. The study aims to provide additional 
evidential data about the efficacy of video self-modelling intervention in the home setting as 
the child interacts with another family member. Hence, the study will be conducted in the 
children’s homes on predetermined days and times. An adult family member will always be 
present with the child at home throughout the study. While this type of intervention has been 
successful in other research studies, I am unable to guarantee positive results specifically for 
the children involved in this study. However, the intention is that I will work together with the 
family members as a team to help the child achieve their best outcome possible. 
I am currently recruiting children to participate in my study. The project will involve your 
support in identifying those who fit the participant description, and passing on the appropriate 
information provided, to their respective families, parents, guardians or caregivers.  
To participate the child will have: 
• A desire to learn a new social communication skill (e.g. requesting for object, 
responding to greeting) 
• A diagnosis of autism spectrum disorder (ASD) 
• The ability to express in at least one-word utterances. 
• The ability to attend (watch in one sitting without moving away or looking away) to a 
2-3 minute video 
• Be aged between 5-10 years 





Participation in this study is voluntary. The children or their parents/caregivers have the right 
to withdraw from the study at any time, including the withdrawal of information, providing it 
is practically achievable. I will take particular care to ensure the confidentiality of all data 
gathered for this study and ensure the participants’ anonymity in any publications of the 
findings. All raw data will be held securely and kept for a minimum period of 5 years 
following completion of the project and then destroyed. This is standard procedure in 
accordance with University of Canterbury policy. The resulting assignment will not contain 
any identifying details about the agency, the children, their parents or families, or any other 
professionals who work at the agency. The results from this research will be used for my 
master’s thesis which will be presented to my supervisors and external markers.  
The results of the project may be published, but you may be assured of the complete 
confidentiality of data gathered in this investigation: your agency, the parents, families and 
the children’s identities will not be made public without prior consent. To ensure 
confidentiality, your agency, the parents/families and the children will be given code names 
throughout the study to protect your identities. Any information that contains your agency, the 
parents/families or the children’s names will be kept in a password protected file, in a 
password protected computer at the researcher’s home that will only be accessible to the 
researcher throughout the duration of the study. Hard copies of these data without any 
identifying information, will also be stored in password protected files in password protected 
computers at the Communication Disorders building at the University of Canterbury, only 
accessible to my two supervisors, Dr. Jayne Newbury and Dr. Dean Sutherland. 
When the study is written up and complete, it will be made a public document on the 
University of Canterbury website via the UC library database, however no names will be 
included in the final copy.  This study will also be reviewed and approved by the University 
of Canterbury Human Ethics Committee.   
If you would like to know more about my study, please contact me on the details above. If 
you have a complaint about the study, you may contact either of my supervisors, Dr. Jayne 
Newbury at jayne.newbury@canterbury.ac.nz and Dr. Dean Sutherland at 
dean.sutherland@caterbury.ac.nz, or the Chair, Educational Research Human Ethics 
Committee, University of Canterbury, Private Bag 4800, Christchurch (human-
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An invitation to participate in a study investigating the effects of video self-modelling             
on the social communication skills of children with Autism Spectrum Disorder. 
 
I am conducting research in this area as part of my Masters in Speech and Language Sciences 
thesis. I am currently recruiting children in my study. 
To participate the child will have; 
• A desire to learn a new social communication skill (e.g. requesting for object, 
responding to greeting) 
• A diagnosis of autism spectrum disorder (ASD) 
• The ability to express in at least one-word utterances. 
• The ability to attend (watch in one sitting without moving away or looking away) to a 
2-3 minute video 
• Be aged between 5-10 years 
• Reside in Whangarei, Northland, New Zealand 
If you would like to know more about my study please refer to the information pack provided 
and contact myself or one of my supervisors should you have any questions. I appreciate your 
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Information Sheet for Parents 
 
I am a Masters student at the University of Canterbury.  I am studying video-self modelling 
for improving social communication skills in children with Autism Spectrum Disorder.  
 
I am currently looking for children to participate in my study. If you are interested, the first 
step is to talk with me on the phone about your child so that I can see if your child would be a 
good match for the study and vice versa. The study aims to provide additional evidential data 
about the efficacy of video self-modelling intervention in the home setting, as the child 
interacts with another family member. Hence, the study will be conducted at your home, on 
predetermined days and times. An adult family member will always be present with the child 
at home throughout the study. While this type of intervention has been successful in other 
research studies, I am unable to guarantee positive results specifically for your child. 
However, the intention is that we will work together as a team to help your child achieve their 
best outcome possible.  
 
If we agree that your child and this study are a good match for each other, I would come and 
visit your home. At this visit we will complete the Social Communication Questionnaire. This 
is a series of questions about your child’s communication and may take up to 45 minutes. 
This information will be used to double check your child would be eligible for the study and 
if so, to decide on a specific skill that I would teach your child. I would explain the study to 
you and your child in more detail, and if you still wanted your child to be in the study, you 
would sign the consent form and your child would sign the assent form. At this visit, I would 
also like to obtain a copy of your child’s professional diagnostic report.  This is required to 
verify your child’s diagnosis with autism from a qualified professional. 
 
As part of the study, your child will then be asked to take part in developing a short video 
which will show them successfully performing the target skill.  The filming will take place at 
your home at a pre-agreed time. On the third week, the child will be given their video to 
watch at least once a day for 5 days. I will be with your child when they watch the video. Six 
weeks after the intervention, follow-up data will be recorded again at your residence for 3 
consecutive days. For the duration of this study, I will be visiting your home over 5 weeks, 3-
5 days a week on weekdays, ranging from 30 minutes to one hour each day, to observe, carry 
out intervention procedure, and collect data about the target skill. This includes the 3-day 
follow-up data recording, six weeks after intervention. 
 
You will be there to check your child is comfortable with the intervention at all times. If you 
are concerned your child is experiencing distress during the intervention, you need to let the 
researcher know immediately and the intervention will pause. If a solution can be found, for 
example, the researcher visiting at another time of the day when your child is less tired, the 
researcher will accommodate this change where possible. If it is not possible to complete the 
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intervention without causing the child distress, it is important you withdraw your child from 
the study.  
Participation is voluntary and there will be a complementary $20 shopping voucher for your 
child if he or she finishes the study. Alternatively, you will have the right to withdraw at any 
stage without penalty. If you withdrew from the study, you may ask for your and your child’s 
information or raw data to be returned to you or destroyed at any point, and I will remove 
your and your child’s information from the study. However, once analysis of raw data starts, it 
will become increasingly difficult to remove the influence of your data on the results. 
 
As a follow-up to this investigation, on the last day of follow-up data recording six weeks 
after intervention, you will be asked to complete a questionnaire regarding what you thought 
about the intervention and its effectiveness. 
 
The results of the project may be published, but you may be assured of the complete 
confidentiality of data gathered in this investigation: your identity and your child’s identity 
will not be made public. To ensure confidentiality, both you and your child will be given a 
code name throughout the study to protect your identities. Any information that contains you 
or your child’s name will be kept in a password protected file, in a password protected 
computer at the researcher’s home that will only be accessible to the researcher throughout 
the duration of the study. Hard copies of these data without any identifying information, will 
also be stored in password protected files in password protected computers at the 
Communication Disorders building at the University of Canterbury, only accessible to my 
two supervisors, Dr. Jayne Newbury and Dr. Dean Sutherland. 
 
Any research or document containing your or your child’s names will be destroyed after the 
study, and any published or reported results of the study will protect the identity and 
anonymity of both you and your child.  You will be provided with a copy of the summary of 
results of the study at the completion of the research.  When the study is written up and 
complete, it will be made a public document on the University of Canterbury website via the 
UC library database, however no names will be included in the final copy.  This study will 
also be reviewed and approved by the University of Canterbury Human Ethics Committee.   
 
The study is being carried out as a requirement for a Master of Science (MSc) in Speech and 
Language Sciences by Ingrid Anne Yu Chi under the supervision of Dr. Jayne Newbury who 
can be contacted at jayne.newbury@canterbury.ac.nz and Dr. Dean Sutherland who can be 
contacted at dean.sutherland@canterbury.ac.nz. They will be pleased to discuss any concerns 
you may have about participation in the project. 
 
This project has been reviewed and approved by the University of Canterbury Human Ethics 
Committee, and participants should address any complaints to The Chair, Human Ethics 
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Screening Interview for Parent 
 
Your Name: 
Your relationship to the child: 
Child’s name: 
Child’s Date of Birth: 
Is your child able to attend to a 2-4 minute video? (circle) Yes / No 
Does your child produce at least one-word utterances? (circle)    Yes   /    No 
What is your child’s diagnosis?  
When was your child diagnosed with ASD?  
Who diagnosed your child?   
If known, what assessments/tools were used for diagnosis?   
Does your child have any secondary diagnoses?  
Is your child currently on any medication?  
 
Please provide information below regarding any specific difficulties your child faces at home 
with social communication skills (e.g. initiating and responding to greeting, requesting for 





Are there currently any other services involved in providing intervention for your child in 
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Consent Form for Parents 
 
I have been given a full explanation of this project and have had the opportunity to ask 
questions. I understand what is required of me if I agree to take part in the research.  
 
I understand that participation is voluntary, and I may withdraw at any time without penalty. 
If I withdraw from participation this will include any information I have provided to be 
withdrawn should this remain achievable.  
 
I understand that any information or opinions I provide will be kept confidential to the 
researcher, Dr Jayne Newbury, and Dr Dean Sutherland, and that any published or reported 
results will not identify me or my child. I understand that a thesis is a public document and 
will be available through the UC Library.  
 
I understand that all data collected for the study will be kept in locked and secure facilities 
and/or in password protected electronic form. Data may be stored up to ten years. 
I understand that I will be provided a copy of the summary of results of the study at the 
conclusion of the project. 
 
I understand that I can contact the researcher Ingrid Anne Chi at 
ingrid.chi@pg.canterbury.ac.nz or on 022 158 3778, and supervisors Dr Jayne Newbury at 
jayne.newbury@canterbury.ac.nz on +64 3 3695798, and Dr. Dean Sutherland at 
dean.sutherland@canterbury.ac.nz on +64 3 369 5090  for further information. If I have any 
complaints, I can contact the Chair of the University of Canterbury Human Ethics Committee, 
Private Bag 4800, Christchurch (human-ethics@canterbury.ac.nz). 
 
By signing below, I agree to participate in the research project. 
 
I……………………………………………………… (full name) hereby consent for my child 
 
……………………………………………………….. (full name) to take part in this study 
 
Signature………………………………………………Date……………………………… 
           
Contact Details:   
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Social Communication Observation Form 
 
Participant: Kyle 
Session date:                          Session no:                  Observer:  Inah 
Experimental condition (please encircle):   
Baseline         Intervention         Maintenance 1         Generalisation          Maintenance 2 
Observation start time:         Observation stop time:  _________ 
 
 
Cue Question: “Do you want ______?” 
 
Target Response: “YES” 
   
Occurrence Yes No  Undesired Responses  
(G=Grabbing; H=Hitting; S=Screaming; C=Crying) 
1    
2    
3    
4    
5    
6    
7    
8    
9    
10    
Total           
 
Notes:   
             _________________________________________________________________________ 
             _________________________________________________________________________ 
             _________________________________________________________________________ 
             _________________________________________________________________________ 
             _________________________________________________________________________ 






Follow-up Questionnaire for Parents 
Please answer these questions honestly. Your responses will remain confidential and will only be seen 
by my supervisors and myself. Read each question carefully and encircle the most relevant answer to 
each question. 
Social Validity 




2. My child gained adequate skills to improve in (target skill) by participating in the study. 
 
 
3. My child is now more confident in (target skill) from participating in the study.   
 
 
4. The implementation of treatment DID NOT cause any disruption to my child’s daily routine. 
 
 













Generalization (i.e. Does child use new social communication skills appropriately in other ways?) 
Have the skills learnt from the video-self modelling generalized to any other situations?    YES       NO 
If yes, list situations:(e.g. when playing, watching TV, etc) 
Have the skills learnt from the video-self modelling generalized to any other settings?       YES       NO 
If yes, list settings:(e.g. when in playground, school, etc.)   
Have the skills learnt from the video-self modelling generalized to any other persons?       YES      NO 
If yes, list persons:(e.g. with dad, nan, teacher, etc)  
Strongly Disagree              Disagree             Neutral                Agree                Strongly Agree 
Strongly Disagree                 Disagree               Neutral                Agree             Strongly Agree 
 
